









io ate Fo arora 
ake 


aretha 











wei lotta yee 
1 patel ane ay 
Meare orrereny 
tke rae 
t rs 





















- sad atitcy ren: 
Gsarion nce’ orb ems ee eae: B14 phe Me ar 
a Sat a 

Seegelyer pes 
eed: tee) 





ee is 












Cher 
peers 


















Drv at Stor west 
Sentshs rs perrrevnns 
eee aE plone 

. asp sie eet ths 
2 Poet teers ss 
Pe Ne etaccibal aha 
“ maine vee ate hel cath 











He 0i Waa 













sh 
diet Abts Alay 


[kt utara 
a 






















Pees FT. 

















ley et aT 
Miata i wy 
f Et A = BCD mf ire 
: 
















CH paseo tage rena prie* 
Meteuhtetes nok siti ») , enters 




















Son 

yaya pg dag tet nr I eat deapothene 
Fabled tomdaertaa acces rericat satisggy as tots Sabete iy 

1 Pie riaael aed ategta’ ‘ages Paiepay| Grsies 





waits Tresotiis ps bere, 
She Sok Toscan: hey 





oe 
+ Tibet peeved yriee ts 
Tha Ses athe kes speck 


eee ee 


f aged 6 










ee Seen 


Breet ceteris eae 
*! i a ae arae tit ia 


tvs 
eae ovee a 
eannenttcned shit 
Pegine eel 
Sgrepenegeseyaeps Bote 
Tashan ar arias Cee iene 
a cfctat she, \ebehe! erat ee meccgom 


Ee 
eS ee oct 

privever tira yt 1 OPM! L440 Es bet arr ns, 
Die raraeseltah torte Etiam Me bt °} 


Wy irdob aul ahea 
seid ee dear tet 














eat) Sresegeas 
Pa omaha toh it Bes; 
Hey is ere het 
issite ante tredttateat fet 
pisieieica fei iseseoaeee 
elecainewieten 
leh lat at INE AE boty 
Motaat ESinbtrairs pens Byes 
pantera Bait hae 
pichpanonttatioetttatiats 
eat ESS ta bs 
wet tb eiat 

























































itis yaPs 
a pron aiied teres 


ie Upttsrsagrnte bea 
AFh bed Sonat ag shchrknd soebng oy 
gia rate (eh caei Sar 
ieecectpactel “hshebe 

sel Bien Wee oe 


Suiden 


ao eae bshabel sh oh 



















sejerstittdepon 
site sthag 





sete 





pyist st ater dety 
sreri#h Ses anys 


steerer Sires aistamseeansertae ioe setestet 
mieten eatseact ttiteo sortee maaan Poros 
fskont exrtaitiesgtnsta cerienyraitgen pee past 
sbepienettiees stant 


wietesi pecepeeety eee rire 
inert bertesgeaelys 














ier 
ppt yrhoteseg eget 


tics pat Heth 













De serecle tt eritisnany 
a Bete eh einbeleeceed 
saranda ih teat Reg al Tanatedt shel eevee elas 
ier sheds hensded ebay eget cane : ehhiodet mites 

ips ed ye + phoulgh eel pa ob 


ah Sts fi ah be 
hy lot we peda s er reteset Meustesered 5 












Boe 






















Sake ae 
filegt 
bal oni pobu prope’ 
























Be telat instar ated 
gu beoater tseeesiiets tou 
oreerne) 
Bifocal sie 











prion 


is $n 
i “ 

7 caw ieheta 
ieee: : biagecyen lect 
ar mia obs) 9 eb toca telat ate 











re 









st 
ieelbtrtarerarsyass 
ey 











Heth rary Rpetertin ty beeen 
Hetty sten aie jrscetercati ene 





Paeery 
paper toes yaseans 












rt 











oh he 
ioe ceheoe eietet Ssreeetregretereientreaeereetch ox othe: 
Sie hrea se atta ug ns ttattDrcotren 





Ped fed rhsea bed rage 
[eigteberebel eye! # oe: 
ot gs aiwsae. 5, 
seamen Riyaicinshtrarcerse 
Mast beieeeay oF = pone a 
She ohesl oheanesen egta igaes! 
feint shittadia® 
wephhat 
Pee 


40) 





Lpobiieveneten 





pe 

















arapracoes-4 
aris wa 





ey cescheateestontane sss 
ti Sas betel Me ahaa beaneoigad ely 
es se dabei endeay roetesee bie ser 
Rar nieeetor arene wk ent 

i 





















aia 
Air Man dsqertatter 













daatebrtany sited ote 
















Piette Litlasstoeg 14 i 
ahsilhev ois hupeaeatas He : d*Bs es bot AGN-Vs as He eviod omb een er et aeuristey sos 
atin pee ohh Peet ene h share i Setala 


opepesr orienes ine 





Aneel bee 





pes fa Vasa os fe 
leorent ev everheules & baseh. = bet alge 
0 aaent ye] pheme 
ie 

























“f) 
Whoa ageeie: 
Pd heey bets Say aie geal od ecseenets dhe 
aitl Petra tla orridl Stash Hebets napa 
“ay hy woiydsens vba ee 

er abrCTS Site paper ein 
i" 













henge ead besey a 


ee re iat et are 
Er athsorsetbaesea 

Pied weds, cose), 
iphecae-Ag iene Mpiligers entre 
biistett beech eee eta tbe 


; fear a he 


ar he See ts: 
















Cty eel 

arti 

parr samt tact sty 

a ae abe Fas ge 4/8 baat oad aby by 
Miao st ped onare 

tvsthears tetssey 









wigsieae tel 
dear 















Seba rhe 
nenaeeeletes cere SLTee 
i peter getcesilee tet igh 
va slgee{eelerebah | etsenlewtt 











carey 


page 






rsd ate 
seit 











































































































































Mere sti he ie 
rarity abe ene 
dobageaat th ade ti aoe tpt 
Neat Pee ties Mang ah sejigeeers 
aNd ee Sen N Bieta i lledeesiett 
: se eet he Higivce Ri rescence 
4 
& 
te a ¥ ™ 
Sate airerentnatatrs males stile 
: ios each ata otra ra trreentieenal ao Earectaseemitanstitasten ae dt 
i aia sige fia oy Septet letesthentnalinsiesteeatiete Hr WRae Van § oem of oe ¢9ie) ofr Vey NTE D> eden actin 
= fen et eeiol STMT red Mis ie RO eNaeedy ot) pened Listes shone itawues laketeeas 
a os Beir: fol Vsicr ri eabeiedealan sh. 4. u1=hon nediagetessseitesr ee 
Mies, aches rmab gedit isetehtrat tice 
: eae piiretee tines ame emmeaa 
: atin cceaee teats 
i cig cieauine rage dorset ye ete 
; hi amy ins othe betel? gen n OR pate wt Saegtete reheat ne 
oe Mepis poanearaye y for ellb pinged Deeg oa shatter at pole; sennmrongstperaing 1 mses of oF sehahte 
ai Tee esi ee hsaibabarclteet PLL ot Sistah bam art 
is eleneertinte seks eset a aber Ais 
raaabtetta heme teaeeicigh idee gu erate 
Hing strana ae eee eater tg a 
5 + let pressed ves bs fequew inte bethiehel-minbsrtoves thet pPehipssoey ptvsed 
red t on chilies tes toanbabalad ecee poier 
Hecate - ett Prelitetaettosetr® 
ap dabaplstee gt spt i rape aer mails ae ferrets te 
oe partes Sloane ses Diasen apres ee uate pe ecarterc ti 
Saks: isla hea et srsoreae int Asis ase a luatal seems oes 
Rabe ae signe tees ets 






















seistyeattmciee 





atielanth 
primerdadssenuet 
arse cedvehe bees A 
Su phat verpopssogeprerse deata Beurs® ate Mmivnt 
iSepdstiai al tate dateeiag eee reat aetereNba egies ed hh] 
nbrets tou Sides gh adeoee ishser babe presaeaguesosts tates nt state 

5 Spout asinine tt 
re wie teatarte 

Sierethe 
pared scitecasd: terebont 
pean cee eaitintst 
yee 3 





saiscatereteat ‘aesame 


bv eiiiala Se beeladg ybharaon a oth 
re 





train 








iat 


ytiemeramne ys 
hoaredidce bei ere 












cians 
BAR 
Pin tar) 













phevesdecter te heestprstinzss 
Tepito retin een eats 
Ge Abeer tisstet ss ia Thats ie 

epattican stir ee oom ie taper rat 

neyigieeec: aesciahtet etcirt-cscre pa catie etic sses titel eles 


sabes end Areibery sith inatysa = 
peeve tiered at 















iets 





































pier sor 9 






















eminence Diner at ates eats seas 
Si hgave tacapratan oh breater Rs heemr tees 

pet Sethe Sea a ia oan ged ieee paige 
Leeda: 1 visit adianioges sbebrasneteh a eache 


Eyre ie saterieyriereebegs 

Dobos tstartestsee’s Delt acuthans 
Seve ef of whe orwetiad te hy 

fabmrertia ead ecw) 

7 ica J omiehe pte” 










oe = 
‘ceeey aes eee eey, 


sseUitaisnslbish iFatres? ere 


foeigraee aki 
{Gtistatee ct sc peabep etreetetes 
Maya Shy tapeptedy 















po veteedeestel 























ro 
pobsricaeligestiad tates ALearstebeeoes tneetant 
iol ak sokaste bye teteepececeasmeste myn tsb srameats eit Cady r RRL Sp 
f ' thers LS eset ter: ane 9 erie ister 
ioctl oe ot, teh rece or fal hapcarnbe Tee 
Big ree taty jude imermecsneaenaattiteg lata 
Payne uae sgiees itacent tat eatiers attics 
i . aban tee en 






Dare eset 
Se eh firsepon 








week Sinai yw meg “abt ) 


A) df ryt bot athe data 
| p ipte ish om vibehy) gs 
ene Mersey 
















He er pet ot a 


oratories 
pnatierieeye st 



















Heese 


sede tteineseedg east 












Bite? 
[abet taniiar 























fies Peltier reics en 
pelt ler seth 
AA ot ned ah yakist 





eye iL sesecticre mabe phy eate 


Danial Er eZy 3 
booths 
see seas pe 





























Ristnens 


rope tase fed 
fis 
ish price 


ast 








dos of néch ied thd okes e¥4 
seteatyes astahossfecahten 
iat alee a AH: Mat vp eitstitet 




































be Bares sear rhe 

Pattae rata fii artery pai ee etunraettint nent 
Rye bees fata vat bake ycscpleta teat Sho pepe = cae he 

rt es reine a BE eb Nodubunh ited ten aries ticeon 





foe Neaeeiten evetnwraing 


SRE ati ae TaN 


eat ul Gatacseeb gets uat Crate 
wate ose oan et 

isis ee ite Desens 

rae te pieictes ety ty ener 
ee rippettssei itasrennteeme nn crate 


ead Nsthteitee pectin te berthed Ze Septet reseabtemetaess etn 
a bente yt ond ser cai See jit sstjtotinesystetgeettsy Pier se eae sfriatctotetarnint c4sint as 


Te Feiststaseetty seis 
st Ranta ae chistes pr aes Lerautaialnaty atin eet mmnpia a ers Mat giekertntehisrrictitests mets tily 


sip iphibacaaas hives soca a" 


whet eket 













































wclnahaelescaeiacit nba gs aciatautateeteaneteg ett caatto inane 
Beannecaeny aati it resides atest oe See 
dats cian i silts eects aan care eee 
ee eee rata bar Het le eateetsuees sisieeetieetcoaterres BRE Tas ay 
pasha tal eens 9 dy 29450 stoectaves 4592 nla, Ate fallen ve dn postunegegat opens owt at petal ea non 
ae eee er ea noheg Dg ia jecnil element Sy 





sania Sates ott tcernus tecinoeetes Stace ane ae 
ire te patdarenee een sperma pte cpe 
Pepientiteeet matin heater etna 
SRS Liisi losleskiacaaeteiee peereneaees sreal conpngssiontetes efi aint 
phn cnr men Pees ter eval ncttne tna gt 

3 iris ta ae Piet oot 







ae eet. 
titatesetes 











Sith tne sae hs 





aatthite, 
fae! 
sey hayes 






































“ : Pe sitting ons tates ease eepomenmeas 
sens ; reset iner foe at seth ahaa ote srateogeisesiegt oneal eiganovan 
Septet ese aaa entundytt si alreeticlatrat een agentes ceramics aig 
Man: is ‘3 Sf bay ah iste Hes Pace onepheeators srighss\i et on atone 
tit sey tote’) i sapere de Ugshhana arty eacetgeensereaseeteniaksact tenet eacennel ete sete 
ne fiat sis siroiaaiis cS espace esate gens poten : 
cay yy o 4) rete teh t 4s SETS LT shtl hares easedhat wn er vwten 
ma theta ResiSieeratests Sricaraes Sresbcrhirrteer tal scant nasantar gar ; 
Secnbtaai {ofthe parce st feats bekeaaiatai ater Gia ierccasusedaeseclgntetesrenneea tans geeamee 
Biers pease! asco ig Shea pee 


reitig esberesiasten ey acetate BAP ciecat seis resets 


{1 esp sak Geery wbah of egw en’ Ee pyh 


r  eapeer etic ere 
detent * 


REs00N 2D (9FF 





ah 
a 
fm) YD 













he | Fi 
WADE TA 
‘\ he bat 


+ 











OP aE EVO er 


VOLUME II. 





, = ' 

7 é 

a x 
8 
PRINTED GY 
SPOTTISWOODE AND CO., NEW-STREET SQUARE 
LONDON 

- 





THH ROTIFERA ; 


OR 


Work h-ANIMARCU LE Ss. 


BY 
G. T. HUDSON, LL.D. Caytas. 


ASSISTED BY 
f 


/ P. H. GOSSE, F.RS. 


IN TWO VOLUMES—VOLUME II. 


WITH ILLUSTRATIONS. 


‘ 


LONDON: 
LONGMANS, GREEN, AND CO. 
ETS 8G: 


All rights reserved, 


MCZ LIBRARY | 
HARVARD UNIVERSITY 
CAMBRIDGE. MA USA 


Those viewless beings, 
Whose mansion is the smallest particle 
Of the impassive atmosphere, 
Enjoy and live like man: 
And the minutest throb, 
That through their frame diffuses 
The slightest, faintest motion, 
Is fixed, and indispensable, 
As the majestic laws 
That rule yon rolling orbs. 
SHELLEY. 


Qui curiosus postulat totum sue 

Patere menti, ferre qui non sufficit 

Mediocritatis conscientiam su, 

Judex iniquus, estimator est malus 

Suique natureque; nam rerum parens, 

Libanda tantum que venit mortalibus, 

Nos scire pauca, multa mirari jubet. 
GRotivs. 
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PLOIMA 


IL-LORICATA—continued.) 


Les actions des bétes sont peut-étre un des plus profonds abimes su. 
quoi notre raison se puisse exercer; et je suis surpris que si peu de gens 
s’en apercolyent.— BAYLE. 


Their good is good entire, unmixed, unmarred ; 

They find a paradise in every field, 

On boughs forbidden where no curses hang: 

Their ill, no more than strikes the sense, unstretched 
By previous dread, or murmur in the rear; 

When the worst comes, it comes unfeared; one stroke 
Begins and ends their woe.—Youne. 


CHAPTER IX. 


Family VII. TRIARTHRADA. 


Body furnished with skipping appendages ; corona transverse ; ciliary wreath single, 
marginal ; foot absent. 

The four genera which form this family resemble each other in one striking particular. 
Fach bears spines, or moveable appendages, by means of which the creature can leap 
through the water. These spines have no connection with the body-cavity, though they 
are moyed indirectly by the usual longitudinal muscles; which, in sharply withdrawing 
the head, throw the spines forward. In one genus, Pieroessa, which is known only by 
its lorica, the spines are very numerous, and are of two distinct patterns; in another, 
Polyarthra, they are clusters of blades borne upon the shoulders ; in the remaining two, 
Triarthra and Pedetes, there is only one simple spine on each shoulder, but Triarthra 
carries also a similar spine on the posterior ventral surface. All the genera are more or 
less loricated. In Pedetes the skin bears hard knobs for the attachment of the spines, 
while Triarthra has it stiffened chiefly round the edge below the neck. Polyarthra is 
semi-loricated; the dorsal surface is very tough and there is a still harder shield 
on each side between the dorsal and ventral surfaces. The ventral surface, however, 
is soft and membranous. In all, the longitudinal muscles are highly developed, and 
coarsely striated. 

The genera differ in their trophi. Triarthra has the malleo-ramate trophi of 
Melicerta ringens ; in Pedetes the trophi have not been clearly defined ; while Poly- 
arthra, widely unlike either, has a mastax and trophi closely resembling those of 
Syncheta. Polyarthru, moreover, is still further separated from Pedetes and Triarthra 
by having one occipital eye, instead of two frontal. 


Genus POLYARTHRA, Ehrenberg. 


GEN. CH. Spines in clusters on the shoulders; eye single, occipital ; mastax 
very large and pear-shaped ; trophi forcipate. 

It is not easy to decide in which family the genus Polyarthra should be placed. Its 
mastax and trophi are almost exactly those of Syncheta; its corona bears styligerous 
prominences similar to those of S. pectinata ; its ciliary wreath is marginal and single, 
though not broken up into curves; and, like Syncheta, it possesses but one occipital eye. 
On the other hand its skipping spines naturally place it with Triarthra and Pedetes, 
which genera it further resembles by its lack of foot, by its habit of carrying its eggs, 
and by the partial stiffening of its skin into an imperfect lorica. 


P. pLAtTyprERA, Hhrenberg. 
(Pl. XIII. fig. 5.) 


Polyarthra platyptera ' 2 ; Ehrenberg, Die Infus. 1838, p. 441, Taf. liv. fig. 3. 
” cr 2 < Leydig, Ueb. d. Bau d. Réderth. 1854, p. 42, Taf. i. fig. 10. 
” 5 E : Gosse, Phil. Trans. 1856, p. 435, pl. xvii. figs. 44-49. 
i ¥ Sy Gs yy «1857, p. 320, pl. xv. figs. 27-29. 
” 9 ° - Plate, Jenaisch. Zeits. f. Natur. 1885, p. 16, Taf. i. fig. 4. 


1 Ehrenberg’s P. trigla is possibly P. platyptera with the blades seen edgewise. 
BQ 


4 THE ROTIFERA. 


SP. CH. Spines twelve broad blades with serrate edges. 

When gliding along under the action of its ciliary wreath Polyarthra seems to have 
a triangular outline; for the body, though itself truncated both in front and rear, 
carries four clusters of serrated blades fastened to the shoulders; and these trail behind 
so as nearly to meet in a point, at some distance from the animal’s body. Every now 
and then the blades are jerked vigorously forward, and the creature is tossed out of its 
path, several times its own length. The trunk is partially loricated. There is a kind 
of chitinous shield running down each side of the body, pointed at its hinder end, and 
bent at the sides so as to encroach a little on the tough dorsal and iembranous ventral 
surfaces. The edge of the dorsal lorica (if it may be so termed) is plainly visible run- 
ning across from one cluster of blades to the other. A pair of powerful striated muscles, 
forming a letter V, is fastened to the lower pointed end of the shield, and to the inner 
surface of the soft tissues, to which, at the upper end on each side, six of the blades are 
attached. The contraction of these V-shaped muscles drags the soft tissues sharply 
down over the hard edge of the shield, and makes the blades fly out with great swift- 
ness. The blades are curiously like a bird’s feather in general outline (fig. 5d), having 
a midrib (fig. 5e) and being distinctly serrated on both edges. The corona is slightly 
convex and bears, towards the dorsal surface, two prominences like those of Syncheta 
pectinata, each carrying a brush of styles. There are also two long styles facing these, 
and springing from the corona towards the ventral surface. Mr. Gosse has, moreover, 
noticed, besides these tactile organs, a small occipital pimple armed with bristles. The 
very large mastax points obliquely downward to the ventral surface. Both it, and its 
trophi, closely resemble those of Syncheta pectinata, The contractile vesicle can be easily 
seen, but neither lateral canal nor vibratile tags have been recorded. Nothing else in 
its internal structure requires notice.! The animal carries the great female egg singly, 
and transversely, between the points of the two side shields ; but the small male eggs in 
clusters of half-a-dozen or more at a time (fig. 5b). The male was discovered by Mr. 
Gosse in 1850, and described and figured by him in the ‘“‘ Phil. Trans.” for 1856. [Its 
length is only =4, inch. The head is very large (fig. 5h) and the body tapers quickly to 
the posterior part, but both extremities are truncate. The front bears two warts between 
which the rotatory cilia are placed, but the cilia are longer (perhaps sete) on the warts. 
The hinder part is bifid, the smaller division being the caudal extremity or toe-less foot, 
and the latter a protrusile truncate penis ciliated at the tip. No internal organization 
was discoverable.-—P.H.G.] Dr. Plate’s figure (loc. cit.) shows the sperm-sac. 

Length. Female’s body, 5}, ich. Habitat. Pools and ponds: common. 





Genus PTEROESSA, Gosse. 


(GEN. CH. Loriea entire, save for a large oval opening behind; beset with arti- 
culate pinnate styles, and simple sete: foot wanting. 


P. suRDA, Gosse, sp. nov. 
(Pl. XD fig. 9:) 


SP. CH. The only known species. Horny yellow; pinne twenty-four, in six longi- 
tudinal rows. 

The form of this remarkable species is that of an ancient amphora; a long oval 
tapering to an obtuse point, with no foot, forming a constricted neck, in front, and thence 


1 An observation of Mr. Gosse’s Jeads him to think that the rectum is turned far forward as in the 
FRhizotu; and that it is capable of considerable protrusion, though ordinarily invisible. 


TRIARTHRAD As. 5 


expanding to a broad truncate margin. Behind there is a great ovate opening, as if a 
slice had been cut off the entire breadth from the middle to the extreme point. Doubt- 
less this, in life, is covered with membrane, and its edge is thickened. From the upper 
margin rise two short sete, jointed to knobs; while from the breast, exactly opposite, 
there issues another, similarly jointed but of great length, descending far behind the 
extremity of the body. 

But the chief peculiarity of the creature is that four-and-twenty styles, regularly 
arranged, are affixed to the lorica, giving a most unique aspect to it. For every one isa 
feather in appearance ; the shaft, moderately long and stout, being beset, on its two 
opposite sides, with regular pinnules like those of a fern (Polypodiwm, for instance), in 
considerable number, length, and regularity (fig. 9c). These pimne are arranged in 
six longitudinal rows, three on each side, on the ventral aspect, the middle pair of 
rows consisting of six each, the next pair four, and the outmost two, each. The shaft of 
each is evidently articulated on a knob of chitine, which is itself a tubercle on a some- 
what larger round knob, set in a commensurate orifice in the lorica,—apparently moving 
freely in it, a true ‘ ball and socket ’’ joint, worked doubtless by proper muscles within. 
Thus, adding the three simple styles, which are similarly based, we have here a wonderful 
array of exterior articulate members, which well illustrate the claim of the RorirERa to 
a place among the ARTHROPODA. The pinnules vary much in their number, their 
length, and the angle of their expansion. The body ends in a blunt point, with no foot, 
nor other appendage. The anterior extremity, beyond the marked neck, is short, some- 
what inclined toward the back, truncate, with an orifice as wide as the widest part of 
the trunk. Through this, of course, the head is protruded during life; but of this, and 
of the whole internal organization, I can give no information. The specimen which 
came under my observation was an empty lorica, in good preservation, as if recently 
dead, which I was enabled to revolve under the microscope, and so to examine in several 
aspects. The whole lorica was of a dark yellow-brown hue, with a dull translucency 
like that of a smoky horn lantern: but whether this is specific, or only accidental, I 
cannot tell. 

This most curious form occurred in the sediment of a bottle of water, examined on 
October 20, 1885, but which had been standing on my table since September 23, when 
I had received it from Mr. Hood with a colony of Scaridiwm eudactylotum. From the 
condition of the lorica I have little doubt that it had come to me alive ; but being occupied 
with the new Scaridiwm I did not search closely.—P.H.G.] 

Length. Of lorica, +}, inch; to tips of pinne, ,); inch; from brow of lorica to tip of 
ventral seta, 7; inch. Habitat. Loch near Dundee (P.H.G.). 


Genus TRIARTHRA, Ehrenberg. 


GEN. CH. Spines single, two lateral, one ventral; eyes two frontal ; mastax of 
moderate size; trophi malleo-ramate. 

There are three known species of this genus, and they resemble each other very 
closely ; the main points of difference being the length of the leaping-spines, the distance 
between the eyes, and the length of the esophagus. The first of these characters is 
one that cannot be much relied on except in the case of 7. breviseta ; for the length of 
the spines varies very much in the same species. Ehrenberg makes a further point of 
difference, in the presence or absence of any well marked separation between the stomach 
and intestine, asserting that 7’. longiseta possesses this separation and that 7’. mystacina 
lacks it. This, however, is a character of small value, for the same animal will show at 


one time an undivided alimentary canal; and, at another, one sharply divided into in- 
testine and stomach. 
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T. Lonetseta, Hhrenberg. 
(Pl. XIII. fig. 6.) 


Triarthra longiseia 4 5 Ehrenberg, Die Infus. 1838, p. 447, Taf. lv. fig. 7. 
7) 5 7 ‘ Hudson, Mon. Micr. J. vol. i. 1869, p. 176, pl. vi. 
- _ 3; 0 5 Grenacher, Siebd. wu. Kill. Zeits. Bd. xix. 1869, p. 491, Taf. 


XXXvVii. fig. 3. 


SP. CH. Body oval; buccal orifice prominent but not beaked, cup-shaped ; spines 
more than twice the length of the body; eyes wide apart; esophagus long. 

The habit of this interesting creature is to swim slowly forward while turning round 
its longer axis, and every now and then to dart out of its course by jerking forwards the 
three long spines which usually trail behind it. The corona is oval, and bears in its 
centre one broad, low prominence, with a smaller one on either side of it; and just within 
each of these latter is placed a red eye. The buccal orifice is cup-shaped and has its 
inner surface lined with cilia. The buecal funnel slopes backwards and upwards towards 
the dorsal surface to meet the mastax, whose trophi are almost identical with those of 
Melicerta ringens. The esophagus is long and narrow, and the stomach and intestine 
are usually separated by a deep constriction. The gastric glands (fig. 6a) are curiously 
shaped, and frequently studded with what appear to be oil-globules. The vascular 
system is delicately transparent, and difficult to be seen. Ihave traced the lateral canals 
on each side, for some distance down the trunk, from a plexus of tubes in the neck, and 
have detected just there a vibratile tag. I failed to discover the contractile vesicle, but 
Dr. Grenacher (Joc. cit.) has seen it, in its usual position, close to the cloaca. There isa 
large ovary ; and the newly laid eggs remain attached to the parent by a thread for some 
time after their exclusion. The ephippial eggs (fig. 6f) are as curious in shape as the 
gastric glands, and are protected by a thick layer of yellowish transparent cells. By 
bringing into focus the central inner portion of the head, seen sidewise, a bluish and 
roughly rhomboidal mass may be observed; this is the nervous ganglion, and above it 
are the eyes, and from it threads extend to a setigerous fossa in the neck, as well as to 
rocket-headed antenne, one on each side (fig. 6e) just under the surface. Hach eye 
(fig. 65) is a clear, colourless, refracting sphere 5, inch in diameter, resting on, and 
partly imbedded in, a flat plate of red pigment. The longitudinal muscles-are very 
powerful, and are strongly striated; the strie not being straight transverse lines, but 
irregular obliquely transverse curves (fig. 6c). Indeed they appeared to me to alter both 
in direction and in size as I looked at them, giving me the impression that I was looking 
at illusory strie, produced possibly by looking through separated sheets of striated fibre, 
lying over each other. There is an unusually powerful muscular collar running round 
the neck. The spines are stiff quill-like appendages, broadest at their attached bases, 
and tapering at their free ends. The bases (fig. 6d) are like quills that have been 
obliquely cut across, and it is by these cut surfaces that they are attached, one on each 
side of the corona, just above the neck; and one on the ventral surface, at the spot from 
which the foot springs, in those Rotifera that possess one. The spines are notched here 
and there (fig. 6d), and finely imbricated towards their tips. On looking at fig. 6, it will 
be evident that if the muscular collar round the neck be suddenly contracted, and the 
head withdrawn, the spines will be first dragged across the stiff edge of the trunk, 
below the collar, and then jerked forward by the downward pull of the head. 

How the third spine is moved is not so clear. Dr. Grenacher suggests that it is 
dragged forward by the other two, which are often crossed beneath it; but adds that 
this is a forced explanation. It is probable, I think, that this spine is driven forward 
by the sudden jerk downwards on its base, when the longitudinal muscles sharply com- 
press the stiff ventral cuticle. Fine muscular fibres surround the trunk at regular 
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intervals, and unite with the broad band round the neck in driving out the retracted 
head, and restoring the spines to their usual position. 

Length. Without the spines, +}; inch. Habitat. Fresh-water ponds and ditches : 
common. 


T. mysracina, Hhrenberg. 
(Pl. XIII. fig. 8.) 


Triarthra mystacina : : Ehrenberg, Die Infus. 1838, p. 447, Taf. ly. fig. 8. 


[SP. CH. Body oval; buccal orifice taking the form of a beak projecting from the 
face ; spines not twice the length of the body ; eyes approximate ; esophagus invisible. 

In July 1849, from the ditch at Dalston Causeway, near London, I took several of 
the Whiskered Three-beard. ‘The moderate length of the leaping spines, the approxi- 
mate eyes, and the absence of any manifest cesophagus—the stomach coming into contact 
with the mastax—marked the species as Ehrenberg’s mystacina. The absence of the 
esophagus is doubtless only apparent, this duct, as is the case with Polyarthra (see 
Pl. XIII. 5c) and many other Rotifera, issuing from behind the mastax, near its summit. 
One adult had an egg attached to the hind extremity, which somewhat retarded its 
motions, as compared with those of its fellows. After a while the spontaneous move- 
ment of the embryo became more and more vigorous, and the ciliary rotation energetic ; 
and a clear globule, as of air, was seen within, while yet the egg remained adherent. 

The front is formed of a ring of six or seven sub-globose masses, in mutual contact, 
each of which is crowned by a cluster of divergent cilia. The chin descends in a promi- 
nent hook, like a parrot’s beak, which appears stiff, and projects between the bases of 
the two pectoral spines. The two eyes are nearly frontal, small, bright red, and 
approximate. The mastax appears formed on the plan seen in the Bdelloida. The 
stomach is large and saccate, and is supplemented by a distinct intestine. The animals 
are very subject to be infested by two species of Colaciwm, which are seen in fig. 8. 
They cling to its spines as well as its trunk, and appear to give it uneasiness. I have 
counted sixty-five of these parasites on one individual, and nearly fifty on another. 

The animal seems to have no power of affixing itself, or of resting. It swims con- 
stantly ; interrupted only by its spasmodic jerks or leaps, performed by the sudden 
throwing out of the elastic spines, chiefly, I think, the pectoral pair. These are 
articulated to shelly knobs, which imply a solidifying of the integument around their 
bases, to supply the necessary resistance. In the act of springing, these two are often 
shot forward so forcibly as to be projected in front, reminding us of the anal bristles in 
Podura. This is done with a rapidity that the eye cannot follow; and this, through so 
dense a fluid as water, requires the exertion of great muscular power.—P.H.G.| 

Length. To tips of sete, ,, inch. Habitat. Around London: ditches and orna- 
mental waters (P.H.G.). 


T. BREVISETA, Gosse. 


Triarthra breviseta . a 8 . Gosse, Ann. Nat. Hist. 2 Ser. vol. viii. 1851, p. 200. 


[SP. CH. Body cylindrical; breast projecting, but not beaked ; spines not onc- 
fourth as long as the body. 

This species is more regularly cylindrical than the others; it is diminished toward 
the front, which is truncate; the hinder end is ventricose, and extends much beyond the 
base of its spine; the belly is deeply sulcate, with thick collops of the skin between ; 
the breast forms a great rounded projection, but not a beak. Just beneath this is a 
constriction, where the very short spines are set, each not more than half the body’s 
width in length, very slender. The whole head can be retracted as far as this, by which 
involution of the skin the spines point straight forward, reverting to their normal direc- 
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tion as the head emerges. The animal has no power of springing by means of the 
spines, or of using them in any appreciable manner. The hind spine is similar, and 
similarly set in a deep sulcus of the lower belly. All are dilated at their bases. 

At the very front are two minute but distinct red eyes, side by side, seated on a small 
brain-mass, which tapers into a thread that passes to the occiput, probably to an antenna, 
not detected. The mastax was obscure, but seemed of the Bdelloid pattern. A very 
slender but long esophagus leads to a vast sacculate alimentary canal, and this to a 
cloaca at the very point of the body, behind the spine; which hence, Herr Grenacher’s 
judgment notwithstanding, I conclude to represent the foot. A momentary action, like 
that of a contractile vesicle, I perceived, but could not define one; and lateral canals 
run down each side. Several muscles are discernible. 

The animal is vivacious, swimming freely and swiftly; I did not see it attempt to 
spring, nor to crawl; the foot-spine was not whisked about. I first met with the species 
in a pond in Holly Walk, Leamington, in July 1850; and again lately in water from 
Keeper’s Pool, Birmingham, sent me by Mr. Bolton.—P.H.G.] 

Length, 1, to y}, inch. Habitat. Warwickshire pools: rare (P.H.G.). 


Genus PEDETES, Gosse. 


(GEN. CH. Body ovate, tailed ; toes absent ; eyes two frontal; two leaping styles 
articulated to the breast. 


P. sauTAaToR, Gosse, sp. nov. 
(Pl. XIII. fig. 10.) 


SP. CH. Leaping styles thrice the length of the body. 

This genus has a very close relation to Triarthra. It may, indeed, be described 
as a Triarthra with the posterior style wanting. The body, though apparently soft 
and flexible, must be considered as enveloped in a lorica, since the knobs to which the 
styles are articulated, are hard, immoveable, and doubtless chitinous. Its form, viewed 
dorsally, is ovate, obtusely pointed behind and broadly truncate in front. Viewed 
laterally (fig. 10a), it is flat on the ventral, and strongly arched on the dorsal surface. 
The dorsum rises to a marked conical elevation which is a true tail, for the cloaca opens 
between it and the foot. The latter (or what represents it) is a small ovate terminal 
member, within which, close to the tip, is a minute vesicle, possibly the contractile 
bladder. The rotatory cilia are seated on a number of small projecting eminences, with 
which the front is beset. On each side of what for convenience sake we call the breast, 
but rather high up, is a large round shelly knob, apparently hard and immoyeable. 
Dr. Hudson (‘‘ M. M. J.’’) long ago explained the action of the pectoral styles in the 
parallel case of Triarthra (see T. longiseta, p. 6). We may conclude the mechanism 
to be the same in both cases; but I am inclined certainly to see more than mere 
mechanical action in these shelly knobs, viz. special muscles for the forcible and definite 
motion of the styles, by means of a true (perhaps ball and socket) joint. Each style is 
a highly elastie rod, thick at its origin and for a considerable distance, then gradually 
tapering to a great attenuation, about thrice as long as the body. On the tips of these, 
which must therefore possess remarkable firmness, the animal, now and then, suddenly 
jerks itself away, as on a leaping-pole, with great force; so that they are in an instant 
seen stretching out at a right angle, or even more, forward. These leaping-poles are 
composed of transparent refractive material (chitine), resembling glass in appearance. 
The brain has not been defined; but two eyes, of a translucent red hue, near together, 
are conspicuous at the very front. ‘The mastax, far down in the body, with vigorously 
working mallei, was visible near the middle; and below this a great globose, sac-like 
alimentary canal, without visible division. The only specimen I have seen occurred in 
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a tube, rich in Rotifera, sent me by Mr. Bolton in the autumn of 1884. It had become, 
in the live-box, accidentally entangled in a small mass of tenacious mucus, which 
evidently annoyed it, and from which it made vigorous but ineffectual efforts to become 
free. I have never met with the form since.—P.H.G.] 

Length of body (without styles), about 45 inch. Habitat. A pool near Birmingham 
(PHEG:): 





Family IX. HYDATINAD. 


Corona truncate with styligerous prominences ; ciliary wreath two parallel curves, 
the one marginal fringing the corona and buccal orifice, and the other lying within the 
first, the styligerous prominences being between the two ; trophi malleate ; foot furcate. 

Ehrenberg’s very extensive family of the Hydatinea, under the name of Hydatinade, 
is here restricted to three genera, viz. Hydatina, Notops, and Rhinops. They are all 
alike in their corona, ciliary wreaths, and trophi, but differ from each other in their 
shape, eyes, and foot. 

The head is truncate with a deep cup-like cavity as it were scooped out of it. This 
cavity lies more towards the ventral surface than the dorsal, so that a transverse slice 
would be horseshoe-shaped, the bend of the horseshoe being to the dorsal surface. 
The principal wreath fringes the outer edge of the cup’s wall, and the secondary wreath 
borders the inner; both wreaths are continued down into the buccal orifice, which hes 
just within a deep notch in the wall of the cup on the ventral surface. 

Styligerous prominences rise in the space between the two wreaths, except in the 
case of Rhinops ; and in this genus the dorsal side of the corona bears a thick proboscis, 
around the edges of which the principal wreath is continued. 

In their habits they in the main resemble each other; for all but Rhinops tolerate 
even very dirty water, provided that it contains an abundance of the minute organisms 
on which they feed. 





Genus HYDATINA, Ehrenberg. 


GEN. CH. Body conical, tapering towards the foot; foot short, and confluent with 
the trunk ; eye absent. 


H. senta, Ehrenberg. 
(Pl. XIV. fig. 1.) 


Hydatina senta . : C Ehrenberg, Die Infus. 1838, p. 413, Taf. xlvii. fig. 2. 
a ni 5 i ‘ Cohn, Sieb. wu. Kéll. Zeits. Bd. vii. 1856, p. 436, Taf. xxiii. 
” c 5 : Leydig, Miiller’s Archiv, 1857, p. 404, Taf. xvi. 
“1 - : ; 3 ; Hudson, Mon. Micr. J. vol. ii. 1869, p. 22, pl. xix. 


H. senta is one of the largest of the Rotifera, and its flashing styles, ruddy teeth, and 
yellow stomach, often stuffed with brilliantly green Huglene, make it a charming object 
for dark-field illumination. Its shape is conical, the corona being the base, and the 
toes the apex. When seen, however, from the side (fig. 1b), especially if a little arched, 
the separation of the head and foot from the trunk is distinctly visible. The styligerous 
prominences are semi-globular cushions crowned with long and rapidly vibrating styles, 
set fan-fashion. It is difficult to say how many cushions there are, owing to Hydatina’s 
incessant restlessness ; but there are probably ten or eleven. Two are on the median 
line; one on the dorsal edge, and one between the first and the cavity of the head. The 
rest are arranged round the cayity in a sort of quincunx fashion ; mainly on the dorsal 
half of the corona. The great hollow in the corona is not only ciliated on its edge but 
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also on its whole surface, and may fairly be considered to be the buccal funnel. At its 
base, close to the ventral surface, lies the mastax, containing malleate reddish trophi 
with unci of four arrow-like teeth (fig. le). I have often seen these hand-like unci pro- 
truded into the funnel to grasp some desired morsel. The thick cellular walls of the 
stomach are well seen in the young specimen (fig. 1a), in which a thin line of green food 
marks the hollow of the nearly empty stomach. The secreting and vascular systems 
are obyious and normal. A rectangular nervous ganglion (fig. 1) below the corona, 
and just under the dorsal surface, sends off a pair of nervye-threads at each corner. The 
upper pairs possibly ramify to the styligerous prominences which are very sensitive ; 
and which Mr. Gosse has seen individually depressed below their usual position by mus- 
cular threads rising up to them from the depth of the head. One of the lower pairs 
supplies the two lateral antenne (fig. la, 1b), and the other two nerve-threads pass to 
the dorsal antenna (fig. 1b). The ovary in the half-grown animal (fig. la) is very 
transparent, and the oviduct is then conspicuous; as are also the fibres that tie the 
ovary to the body-walls. 

The male was described by Ehrenberg under the name Hnteroplea hydatina, as 
he was not aware of its sex. It is often to be met with among the swarms of females 
that haunt dirty farmyard ponds and neglected water-butts. Its general appearance is 
that of a young female, but it can be recognised at a glance by the absence of the 
mastax. Its internal structure is precisely like that of the male of Asplanchna pri- 
odonta, and is sufficiently shown in fig. 17. 

Disease.—I once found a few specimens of H. senta (fig. 1m) with what appeared to 
be the mycelium of a fungus growing in the perivisceral fluid, and loosely surrounding 
the various organs. The infected creatures, however, seemed as vigorous as the healthy 
ones. H. senta, too, suffers from an internal parasite. It is of a narrow oval form, 
about +4, inch in length, and swims up and down its host’s stomach by jerking the 
contents of its body constantly backwards and forwards (figs. 1h,1/). There are curious 
bodies inside the parasite itself something like the globe of a lamp in shape (fig. 1). 

Length. From ;'; inch to 3 inch. Habitat. In water swarming with Huglene, 
&e.: common, 





Genus RHINOPS, Hudson. 


GEN. CH. Body conical, tapering to the foot ; along dorsal proboscis on the corona ; 
foot short, and confluent with the trunk, with two minute toes clesely pressed together ; 
eyes two, at the end of the proboscis. 


R. vitreA, Hudson. 
(Pl. XIV. fig. 2.) 


Rhinops vitrea.. : c C Hudson, Ann. Nat. Hist. 4 Ser. vol. iii. 1869, p. 27, pl. ii. 
Plate, Jenaisch. Zeits. f. Natur. Bd. xix. 1885, p. 46. 


” ” . . . . 


Rhinops vitrea appears to have escaped notice till 1869, when I found it in a pond in 
Losely Park, near Guildford; so I suppose it must be rare: and yet I have often taken 
it in the neighbourhood of Clifton, and at times even in abundance. Though not a 
large Rotiferon, it is easily recognized with a hand-lens by its slow, deliberate way of 
swimming ; a peculiarity which first attracted my attention to it. Its shape is striking. 
It is a Hydatina without any styligerous lobes on the corona; but bearing, in lieu of 
them, a unique prolongation of the dorsal surface into a sort of proboscis. Two splendid 
ruby eyes are placed on the extremity of this proboscis, and its under surface is furred 
with cilia like the prone face of Adineta. The outer ciliary wreath is carried up each 
side of the proboscis ; but the tip between the eyes is free from cilia, and seems to act 
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as an organ of touch. The inner ciliary wreath consists of larger cilia which are some- 
times held erect. The esophagus is long and narrow, and the gastric glands so irre- 
gularly conical, that they generally appear unlike ; probably owing to their being seldom 
presented to the eye from similar points of view. The nervous ganglion has an unusual 
position. It lies near the end of the proboscis, and gives off, above, four parallel nerve- 
threads; the two outer of which pass to the eyes, and the two inner to the sensitive 
bare spot on the tip of the proboscis (fig. 2c). The rest of the internal structure is 
both obvious and normal. The young animal quits the egg while yet in the body of 
the parent, and may often be seen filling up a large portion of the body-cavity. The 
ephippial eggs closely resemble those of Conochilus volvoc. 

Rhinops vitrea usually swims at a moderate pace, rolling gently round its longer 
axis as it goes, and every now and then bending back its proboscis, or turning somersaults 
as Syncheta pectinata does, only in a much more leisurely manner. Occasionally it 
darts forward ; and, at each time that it has done so, I fancied I could see the atom 
which it wished to secure. Then it glides over the stems of Alg@, using its long pro- 
boscis just as Adineta vaga does its ciliated face; and, when a larger atom than usual 
has been drawn into the coronal cavity, it compresses the broad flaps of the corona, 
and rounds the whole front of the body into a long ciliated tube.! 

Length, J, inch. Habitat. Clifton (C.T.H.): not common. 


2 30 \ 





Genus NOTOPS, Hudson. 


GEN. CH. Body not conical ; foot long and symmetrically placed with respect to 
the trunk, or short and wholly retractile within the ventral surface ; eye single, occi- 


rtal. 
Of the three remarkable species contained in this genus, two, N. Brachionus and 


N. clavulatus, are strikingly alike each other, especially in the head and its ciliated 
protuberances, and also in the trophi. They are, however, curiously unlike in their 
outline, and in the relative length of the foot. The third species, N. hyptopus, resembles 
N. clavulatus in the short foot, and in the odd position in which it is placed ; but differs 
widely from all the Hydatinade in the corona and trophi. Feeble, however, as are its 
affinities with the two other species of the genus, they are stronger than those it has 
with any other ; so it has been placed here as the best makeshift that could be devised. 


N. pracuionus, Ehrenberg. 
(Pl. XV. fig. 1.) 
Notemmata brachionus . z é Ehrenberg, Die Infus. 1838, p. 433, Taf. 1. fig. 3. 


Leydig, Ueb. d. Bau d. Rdderth., 1854, p. 99. 
Hudson, Mon. Micr. J. vol. xiii. 1875, p. 46, pl. xci. figs. 1-4. 


” 


” 


SP. CH. Trunk square; foot one-third of total length, placed in continuation of 
the body’s longer axis, not wholly retractile; trophi malleate. 

I found this handsome creature in a small rain-pool in Leigh woods. The summer 
heat frequently dried the pool up, but a heavy shower or two soon filled it again; and, 
two or three days after the downfall, I always found N. brachionus there in abundance : 
no doubt hatched out from eggs deposited on the rotting leaves which formed the 
bottom of the pool. These strange habitats of the Rotifera are probably due to their 
eggs being wafted by winds, or carried by birds; so that it is no wonder that this species 
should haye been captured by Schmarda in a spring near the top of Adam’s Peak in 


’ Dr. Plate (Joc. cit.) says that R. vitrea has but one toe. I thought so myself, till I saw the 
creature, of its own accord, separate the apparently single toe, into two. 
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Ceylon. It isa remarkable Rotiferon, surpassing almost every other in the number and 
variety of its styles, sete, and cilia. In general shape it is something like a Brachionus, 
but its head is that of a Hydatina. There are only three styligerous prominences in 
the corona between the two usual wreaths, and these bear styles arranged fan-fashion 
and thickened at the base, as if each style passed through a short sheath; a form of 
style strikingly visible in the young animal, when the styles are short. The whole of 
the cavity leading to the buccal funnel is ciliated, and at its base is a ring of large 
curved styles, pointing upwards. On each side of the wedge-shaped opening, at the 
entrance to the buccal funnel, are large set set horizontally above one another in short 
sheaths, and fringed at their bases with minute vertical sete (fig. 1c). The trophi are 
malleate, and Mr. Gosse says that they are the exact repetition of those of N. clavulatus 
(Notommata clavulata) as figured by him in “ Phil. Trans.’ 1856, Pl. xvi. fig. 28. The 
rest of the nutritive system, as well as of the secreting and vascular systems, is obvious 
and normal. The ovary is horseshoe-shaped, with its germs set in a single line. 
There is a nervous ganglion just below the dorsal surface of the head, somewhat rect- 
angular in outline like that of Hydatina senta; and, like it, giving off nerve-threads at 
its corners, two of which doubtless pass to the large dorso-lateral antenne shown at the 
lower corners of the trunk in fig. 1. Mr. Gosse, in a side view, has seen that the 
nervous ganglion is a truncated pyramid, bearing the red eye on its summit. 

The Male.—JN. brachionus carries its egg for some time after exclusion, so that it is 
possible to identify the male with certainty. The male is very unlike its mother in 
shape and size, and a side view (fig. 1b) shows that the head slopes back to a hump, on the 
apex of which is a bunch of tactile sete. A nerve-thread from the nervous ganglion 
passes to these, and lies between two fine muscular fibres. A moderately sized sperm- 
sac ends in a ciliated penis just above the foot, which contains two large club-shaped 
glands. Close to the sac is a small contractile vesicle, the lateral canals of which can 
be readily traced on either side of the ventral surface.! 

Length, 1, inch. Habitat. Pondsand pools; Clifton (C.T.H.); Kingswood (P.H.G., 
T.B.): not common. 


N. cuavutatus, Ehrenberg. 
(Pl. XV. fig. 3.) 
Notommata clavulata . . Z Ehrenberg, Die Infus. 1838, p. 432, Taf. 1. fig. 5. 


SP. CH. Body sac-shaped; foot one-ninth of total length, wholly retractile within 
the ventral surface; trophi malleate. 

At the first glance one would say that this animal was an Asplanchna, which genus 
it greatly resembles in general shape, in brilliant transparency, and in the comparative 
emptiness of the trunk. But a little examination shows that the two are widely unlike 
in corona, trophi, and alimentary canal. On comparing, however, the apparently dis- 
similar creatures N. brachionus and N. clavulatus, it will be found that they are, in 
many important points of their structure, exact counterparts of each other. The corone, 
for instance, are closely alike, although N. clavulatus has a greater number of styligerous 
lobes, and lacks the ring of curved styles that lie round the base of the cavity of the 
corona in N. brachionus (fig. 1). The trophi are identical. The muscular and vascular 
systems are much alike; the latter, indeed, curiously so, for the sharp bend at right angles 
in the lateral canals, which is rendered necessary by the shape of N. brachionus, is 
repeated (needlessly, as it were) by N. clavulatus. The contractile vesicle in the latter, 
however, has much thicker walls, and is sluggish in action. The eye is seated on the 


1 Ehrenberg found a female with a cluster of male eggs; and, misled by their size and number, 
supposed that the issuing young were those of a Notommata which he named N. granuwlaris, and 
which he credited with laying its eggs on the backs of Brachionus pala and Notops brachionus. 
Leydig explained the error (oc. cit.). 
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ventral side of the nervous ganglion in N. clavulatus, and on the dorsal side in 
N. brachionus ; but in other respects the nervous systems are alike; the side view 
(fig. 8a) of the female of the former showing precisely the same nerve-threads to a 
dorsal antenna which are exhibited by the male of the latter (fig. 1b). The ovaries in 
both species are flat horseshoe-shaped ribbons bearing a single row of germs. The 
chief points in which N. clavulatus differs from N. brachionus, besides those of the 
general shape, and of the size and position of the foot, are as follows. The gastric glands 
are long and cylindrical, and below them there are two pairs of short cca attached to 
the dorsal surface of the stomach. The stomach often appears as a long conical tube 
tapering to a cloaca above the foot, colourless when empty, or tinged above with a faint 
yellow tint when filling with food. Frequently, however, there is a deep constriction 
above its lower portion, thus forming an intestine ; and on one occasion I saw this con- 
striction suddenly disappear, and the contents of the intestine at the same time drawn 
up into the stomach. Mr. Gosse noticed that the body had its surface marked with 
minute oblong points, which were scarcely visible except at the edge. He observed 
also that the discharged egg was carried behind the cloaca, and that its development 
was extremely slow; no sensible maturation having appeared even several days after its- 
exclusion. The male is unknown. 
Length, ,), inch. Habitat. Hampstead (P.H.G.); Clifton (C.T.H.): not common. 


N. uypropus, Ehrenberg. 
(Pl. XV. fig. 2.) 
Yotommata hyptopus . 5 3 Ehrenberg, Die Infus. 1838, p. 426, Taf. 1. fig. 6. 


SP. CH. Corona without setigerous prominences; ciliary wreath single; foot 
about one-fifth of the total length, arising from the ventral surface and capable of being 
wholly withdrawn within it; trophi forcipate. Partially loricated. 

This must be a rare animal; for, since Ehrenberg found two specimens in 1835, no 
one but Dujardin and Perty records having seen it. I have myself only seen it twice ; 
but on one of these occasions I fortunately had many specimens, and so I was able to 
add something to Ehrenberg’s rather meagre details. ‘The first thing that strikes the 
observer is the creature’s odd, wabbling way of swimming. This is due, no doubt, to its 
unusual shape ; for it is greatly compressed, having a narrow dorsal surface, but a broad 
lateral one. The skin can hardly be termed a lorica, yet there are several places where 
it is much stiffened. The two curved edges down the dorsal surface (figs. 2, 2a), the 
undulating edge of the trunk beneath the neck, and the rim of the aperture into which 
the foot can be withdrawn, are all thick and unyielding. The corona is truncate, but 
bulges forward towards the centre. The marginal ciliary wreath is interrupted on each 
side by a long vibratile style. A grape-shaped mastax, with feeble forcipate trophi, lies 
close to the buccal orifice. Ehrenberg says that there is neither esophagus nor 
intestine ; and if his two specimens had their alimentary canals much distended with 
food, these organs would have appeared to be wanting. But in front of the true 
stomach, with thick cellular walls, there is a very thin transparent chamber (fig. 2a) 
often empty, and constantly puffed in and out, in ever-varying shapes. 

This, I think, is an @sophagus similar to those in Asplanchna and Syncheta; and, 
like them, capable of being distended with food, so as to be confluent with the stomach, 
or of collapsing to form a narrow tube. The apparent absence of intestine is also a 
temporary condition of the alimentary canal: my specimens had all a most well-marked 
intestine. The gastric glands are large and plainly nucleated; and the walls of the 
stomach are studded with unusually large oil-globules. The contractile vesicle is high 
on the ventral surface owing to the whole animal being tucked up, as it were, towards 
that surface. The lateral canals are unusually large and distinct; and lie, with their 
floccose ribbons, close to the skin: they are well shown in fig. 2b. The same figure 
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shows the chief longitudinal muscles. The ovary (fig. 2a) is very large, and has large 
germs: a maturing ovum is visible in fig. 2. A large nervous ganglion of Notommatan 
type stretches back from the corona to the dorsal surface and bears a large red eye. I 
failed to find any antenne. The male is unknown. 

Length, 7; inch. Habitat. Near Birmingham (T.B.): rare. 





Family X. NOTOMMATADA. 


(Corona obliquely transverse ; ciliary wreath of interrupted curves and clusters, 
usually with a marginal wreath surrounding the buccal orifice ; trophi forcipate ; foot 
furcate. 

The Rotifera associated in this family may be considered the most typical repre- 
sentatives of the whole class. They are permanently free, never affixed to other objects, 
never to each other in clusters. Their bodies are not inclosed in tubes; their integu- 
ment is more or less flexible, never hardened into a shelly mail. The body is generally 
cylindrical, with a length twice or thrice the diameter : the front does not expand into a 
flower-like disk, but is usually convex, often with a flat versatile face, inclined down- 
wards (supposing the animal to be crawling), beset with strong vibrating cilia, so arranged 
that their combined action produces two vortices, one on each side of the head. The 
posterior extremity bears a foot of several diminishing joints, capable, in a slight degree, 
of telescopic inversion ; and the last of these bears two diverging toes, chitinous in 
structure, used for support and locomotion. 

The trophi are well developed, all the seven constituent elements—the labrwm, the 
two mallei, the two icus-rani, the fulerwm and the labiwn—corresponding homo- 
logically to the labrum, the mandibles, the mawille and the labiwm, of insects,! being 
present, in relative proportions. The mastax is so placed that the jaws can be freely 
protruded from the buccal orifice, as has been seen in most of the genera, and used, 
forceps-like, to slit the cells of Alge, to nibble the flocculent matter which grows on 
vegetable stems, or to seize, retain, and devour active animalcules. 

Some of the genera possess a singular apparatus for suddenly augmenting locomotion, 
in the form of a pair of organs (auricles), ordinarily concealed, which can be thrust out 
in an instant, by eversion of the skin. The surface which is then external is clothed 
with cilia, dense, vigorous, and capable of producing ample vortices in the water. 

The Notommatade@ are the most highly organised of all Rotifera; the most sudden, 
varied, and energetic in their motions; most highly endowed with external sense- 
organs; most predatory ; most nearly approaching to the Articulate classes, not only in 
their manducatory organs, but also in their skin usually firm, elastic, capable of being 
thrown into transverse folds, or sub-articulations, more or less permanent. If not the 
most beautiful, they may claim to be the most interesting; best repaying investigation, 
while they present the greatest difficulties to the student. As this must be considered 
the central or typical family, without adopting all the fancies of the Circular theories, 
we may suggest that the relation between the genus Furcularia and the Loricata, 
through Diaschiza, is very close: that Proales, with its long prone face, leads to the 
Bdelloida through Adineta: that the skipping species of Fwrcularia, as longiseta and 
equalis, look towards the Scirtopoda: and that in the mucous investiture common in 
the genus Copeus, we perceive a reflection of the excreted tubes of the Rhizota.— 
P.H.G.] 

' See my mem. “ On Mand. Organs,” Phil. Trans. 1855 p. 449. 


NOTOMMATAD A. 15 


Genus ALBERTIA, Dujardin. 


[GEN. CH. Body vermiform, lengthened ; ciliated face sub-prone ; eyes wanting ; 
jaws minute, forcipate ; foot small, one-toed. Entozoically parasitic in Annellida.— 
iP HG] 


A. INTRUSOR, Gosse, sp. nov. 
(Pl. XVII. fig. 13.) 


[SP. CH. Body greatly lengthened, nearly cylindric, but swollen behind ; foot of 
one joint, besides the toe, which is a small cone ; viscera divided by annular constric- 
tions, within the straight (wnconstricted) integument. 

This species seems distinct from the A. vermiculus of M. Dujardin, if I may 
judge from his figures (Infus. Pl. 22.14, 8). The general form of that is uniformly 
cylindrical, slightly tapering to a great conical foot ; of this, cylindrical, gradually swelling 
to the ventricose hind parts, where a very minute conical toe terminates a small one- 
jointed foot. The mastax and jaws of that species are moderately large; of this, 
excessively minute. That species is parasitic within earthworms and slugs; this, within 
water-worms (Nais). The discovery of the following species makes it almost certain 
that these differences are specific. 

The body is greatly elongated, slender in front, thickening behind the middle, so 
that the diameter of the hind part is just double that of the fore. As, however, a great 
ovate egg was mature im the ovary, at the very extremity of the visceral cavity, of the 
specimen figured, the body may have been more than usually swollen. The ciliated 
face is broad and oblique; the mastax minute, displaying a forcipate incus, with broad 
blades, resembling those of Diglena, to which are attached slender simple mallei, with 
long straight arms inflexed at their extremities. All the trophi are frequently pro- 
truded fully half-way from the ciliated front, and vigorously snapped. A very slender 
cesophagus leads to a long alimentary canal, which is constricted at short intervals 
throughout, but appears to be simple. No gastric, or biliary (?) glands were seen. The 
ovary is long, and occupies the greater part of the abdomen. In all the specimens that I 
examined, there were seyen or eight amorphous nuclei, and one large well-matured ovum 
fillmg up the posterior end; its substance minutely granular, with a vitelline globule 
near the anterior end. Between this ovum and the intestine was a small contractile 
vesicle. A minute point projects from the front, which may possibly be a sense-organ, 
but I perceived no sete on it. A long pointed occipital sac descends far below the 
mastax, but is destitute of any eye-speck. The whole animal is slightly tinged with 
yellow ; and this is the only trace of colour in it, as the abdomen contains no coloured 
food, owing to its peculiar economy. Tor the animal lives as a parasite in the visceral 
cavity of Nais proboscidea. I was examining a specimen of this aquatic worm (in 
October 1854), when a slight pressure of the compressorium caused it to separate into 
t~ parts. I had looked over it with a lens, but had no suspicion that my Nais was 
any other than a single integer, and unfortunately it was not in focus when the separa- 
tion took place, so that I did not actually watch the process. The next moment, how- 
ever, I found that I had two perfect Naides ; the one which had been the tail differing 
only by being a little smaller, but with a head, eyes, and proboscis, as perfect as the 
other. The one which must be called the parent had the hind extremity less distinct 
than the daughter, and there was a slight trace of jaggedness visible. But my attention 
was arrested by a vermiform animal shooting swiftly through the water; and presently 
another. They were evidently Rotiferous, and as I was sure that they had not been in 
the live-box before, I conjectured that they had been discharged from the body of the 
Nais, at the moment of division. This was immediately confirmed : for, on examining 
the Nais, I found, within the alimentary canal of the parent, near the dividing point, 
three or more of the parasites snugly nestled, and actively writhing about. All the 
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specimens agreed accurately with each other, as described above. In the open water 
they swam swiftly ; and it was difficult to confine them eyen with the compressor; for 
they soon managed, by contraction and elongation, to wriggle themselves out of the 
field of view. The Nats was from a pool at Walthamstow. Examining another Nats 
from the same phial, I found a single Albertia in the intestine; in another, an egg of the 
parasite was within the intestine, attached to a pellet of fecal matter, which pushed it 
along. The opacity of the bowel prevented my seeing whether any matured parasites 
were present or not in this case.—P.H.G.] 

Length, ,},, inch; diameter, 535 to yj55 inch. Habitat, Walthamstow (P.H.G.): 
entozoic. 


A. nAipis, Bousfield, sp. nov. 
(Pl. XVIL. fig. 14.) 


[SP. CH. Body moderately long, the cervical and pectoral parts the thickest, 
diminishing to the hind part ; toe minute, soft, papilliform ; integument slightly con- 
stricted in the hinder half. 

This species was discovered by Mr. Edward C. Bousfield, who has kindly communi- 
cated to me his own careful drawings and descriptive MS. notes. He has “several times 
observed it in sitw, in Nats barbata, living free within the cavity of the stomach of its 
host,”’ 

“Body cylindrical, soft, hyaline, vermicular, extremely flexible and telescopic, espe- 
cially the hinder part. Anterior extremity truncate. Trochal dise small, oblique, on 
dorsal aspect of body. [One drawing shows that it is invertile, the cilia being depicted 
far down the buccal funnel.—P.H.G.] Jaws very minute, protrusile, snapping. Ali- 
mentary canal conical, extending through the body, opening at the junction of the last 
two segments. Gastric gland semi-ovoid. Ovary straight, slender, cylindro-conical ; 
the ova developed serially. A minute contractile vesicle. 

‘Caudal appendage [= foot, P.H.G.] papilliform, composed of two joints [of which 
the terminal is] soft, resembling in its action the finger of an elephant’s trunk.” 

‘Habitat. Vicinity of London. Anterior portion of stomach of Nais, in which it 
moves freely. Egg about one-third of length of parent's body. Length, 5+, inch.’’? 
—P.H.G.] 


Genus TAPHROCAMPA, Gosse. 


(GEN. CH. Body fusiform or cylindrical, annulose, furnished with two furcate toes ; 
trophi forcipate ; rotatory cilia wanting or very limited. 


T. ANNULOSA, Gosse. 
(Pl. XVII. fig. 12.) 
Taphrocampa annulosa . . Gosse, Ann. Nat. Hist. 2 Ser. 1851, p. 199. 


SP. CH. Body cylindrical, short and thick, marked throughout with distinct articu- 
lations ; brain opaque; alimentary canal simple, wide, cylindrical; terminal fork 
thick, conical, acute. 

This animal is very larva-like; the body consists of many well-marked rings or 
segments which are set within the clear cylindrical integument, apparently touching 
this only at the points. Each of these, if viewed through the longitudinal line, would 
be of a sub-square outline, with four projecting angles, as seen at fig. 12b. In general 
no vortices are seen, nor any trace of vibratile cilia, so that I long concluded 


1 Thus the three recorded species differ nobably in their respective dimensions :—A. vermiculus 
being 3, inch to 3, inch (Duj.); A. intrusor, 74; in. (P.H.G.); A. naidis, 545 in. (Bousfield). 
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rotatory organs to be wanting. Yet, lately I saw one on whose front a strong ciliary 
action was conspicuous : it seemed as if the ciliate surface were on the prone side of the 
front. The species, moreover, is furnished with protrusile auricles for augmented loco- 
motion, like Notommata proper. [have not myself seen these, indeed ; but the fact rests 
on ample evidence. Dr. Hudson was assured by Mr. Brayley, the Secretary of the Bristol 
Microscopical Society, that he had seen a Vaphrocampa ‘‘ put out very small auricles 
- from the head, and swim with a slight vermiform moyement.’’ He had made a pen-and- 
ink sketch of the creature in both conditions ; which sketch is in my possession, and 
represents indubitably 7. annulosa. Miss Saunders, too, a careful observer, writes me 
under date of June 10: ‘*‘ Watching your Taphrocampa annulosa a long time, I saw it 
thrust out an ear-like lobe on each side, and swim frantically about in a most headlong 
fashion ; but only one of three did this. The processes were not very prominent, but 
were quite distinct.” This fact affords an interesting link with the present family. 

The form of the mastax and trophi, too, though not yet quite satisfactorily defined, 
is evidently Notommatous, and seems to resemble the pattern seen in some of the Fwr- 
cularig, and some of the Rattulide also, consisting of an incus with a long fulcrum and 
a pair of long incurved mallei. The animal can bring the tips of the jaws to the very 
front, and nibbles floccose matters with them. An alimentary canal, broad and straight, 
with no accessory glands, and with no constriction, runs through the cavity to the cloaca 
close to the forked toes. Itis usually empty and colourless. At the occiput, behind the 
mastax, and almost invariably sharing its motions in contraction and elongation, is a 
moderate-sized mass of opaque matter, white by reflected light, and probably chalky. 
Like a similar mass in many Notommate, with which it is another link, it lies at the 
bottom of a wide and deep sac. I had vainly searched for any trace of red pigment in 
this mass which might indicate an eye. On one occasion recently, however, I was 
examining a specimen under direct sun-light, when there suddenly flashed out from the 
Opaque mass a spark of radiance, as if from an eye-lens, though I could not discern any 
red hue. What represents the ordinary foot and toes is peculiar. It would seem rather 
to be a forked tail; for I have seen, now and then, projecting beneath this, a very 
delicate rounded lobe, which is possibly the foot, the cloaca opening between these. Or, 
rather, it is the optical expression of the lower half of the cylindrical rectum, of which 
the middle of the crescentic fork forms the upper part or ceiling. The intestine can be 
traced down to this orifice beneath the fork. The fork, or, if this explanation is correct, 
the tail, is formed of two incurved taper, chitinous, clear, sharp spines, together making 
a semicircle; but not separated into toes, nor articulated with the segment that carries 
them, and so having no power of motion independent of one another, or of their 
segment. True toes would have both. 

The animal contracts strongly and continually, like a Notommata; but the sphere of 
the contraction is the space occupied by the alimentary canal, the parts both before and 
behind this viscus remaining unaffected, while the parts included contract forcibly, and 
both ways, but chiefly from behind forward. In most of its movements it resembles 
Chetonotus, crawling sluggishly about the glass, and the masses of sediment.!—P.H.G.| 

Length. About ;!, inch. Habitat. Pools and ditches: common (P.H.G.). 


! There are two very distinct varieties of the above, well-marked and constant; yet with hardly 
sufficient dissimilarity to warrant our separating them as species. The one smaller, with the articula- 
tion strong, the lateral projections of dark tissue into each segment clearly seen, the caudal points 
short, stout, and straight. This was the form first recognized, is the form above described, and is by 
far the more common. The other much larger, the articulation and the interior projections both in- 
distinct, often imperceptible; the caudal points long, slender, crescentic, wider at their bases, and 
making together a regular semicircle. In this variety, an excellent observation which I obtained 
showed the mastazx, mallei, and incus, almost exactly of the same familiar pattern as in Notommata 
aurita (Phil. Trans. 1856, pl. xvi. figs. 16-21). 
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T. SAUNDERSI®, Gosse, sp. noy. 
(Pl. XVII. fig. 11.) 
Taphrocampa Saundersia . 5 Hudson, J. Roy. Micr. Soc. 2 Ser. vol. vy. 1885, p. 614, pl. xii. 


[SP. CH. Body lengthened, fusiform, annulate; brain clear; a decurved frontal 
hood ; two eyes (?) ; a distinct tail; foot and furcate toes of normal form. 

Many examples of this form occurred to my observation in the floccose sediment of 
water, very rich in Rotiferous life, which was sent me by Miss Saunders of Cheltenham, 
in May 1885, dipped from a tank which she had used as a preserve of living Rotifera. 
But Dr. Hudson had observed the same species in water from Birmingham, in July 
1884 ; and had prepared a notice of it for the ‘‘ Journ. Roy. Mic. Soc.’ The publication 
was delayed, however, through press of matter, till the following spring. It is a very 
distinct species, less abnormal than 7’. annwlosa, more manifestly Notommatous in its 
affinities. 

The body is divided into well-marked rings, about seven or eight, not so numerous 
as in annulosa; each of which rises to what seems a sharp edge; but momentary 
glimpses, which one has as it turns around the weeds, show a number (not only four) of 
conical points (perhaps about eight in the dorsal half) im the transverse section (as at 
fig. 11b), the expression of as many series of conical elevations running down the whole 
(possibly dorsal and lateral) surface. The head is rather large, and sub-globose (fig. 11), 
and seems permanent in outline ; as the restless animal twists and turns itself about con- 
stantly, causing much change of diameter, the head remaining undiminished, the neck 
(so to speak) becomes conspicuously slender, to be filled up by the next contraction, 
an instant. Very frequent retractation of the hind parts towards the head occurs. There 
is a marked diminution in these parts, the ultimate segment bearing two moderately 
short diverging toes; the penult or antepenult segment sending forth a distinct conical 
projection, which follows the general direction of the body, and may be called a tail, 
with more breadth than depth, much as in Notomm. tripus, N. pilarius, and others 
(fig. 1la). The front of the head bears a projection, which, on a lateral view (fig. 11a), 
looks like a proboscis, and often like a sharp hook, bent forward and downward; yet I 
think it has considerable width, and Dr. Hudson has found it to be a broad arched 
hood. Just behind this organ, and so on the very front of the globose head, are a 
pair of minute colourless globules, quite conspicuous in all aspects, which may be 
eye-spots. The mastax consists of two stout, curved, pointed teeth, capable of being 
widely expanded and closed, like the blades of scissors (fig. 11); these appear based on 
an oblong transparent body, probably the muscular bulb requisite for motion. The 
points can be brought to the edge of the front.! The front is oblique; it is composed 
of several fleshy eminences, each bearing a crown of cilia, whose vibrations I have 
distinctly seen, though they do not appear to constitute a disk or rota. The animal’s 
motion in the free water, a smooth and rather swift gliding, is doubtless produced by 
these frontal cilia. Accurate observation, with the high powers required by its minute- 
ness, is very difficult from its incessant restlessness; as it glides through the open, it 
is constantly contracting and extending the body; at the nearest atom of sediment it 
pauses, but instantly throws itself into rapid contortions. A long stomach, capable of 
much width where it proceeds from the mastax, reaches to the cloaca under the tail, 
while a large ovary occupies the ventral region. The body is transparent, more or 
less tinged with yellow. The stomach usually contains particles of dark food, sufficient 
sometimes to impart a blackish hue to the body; while the entire venter may be filled 
with a dark ege. 

I have honoured this species with the name of Miss Saunders of Cheltenham—from 


1 These seem to be the blades of an ineus (of the pattern Fig. 21 of my memoir in Phil. Trans. 
1856, pl. xvi.); the mallei apparently quite aborted, 
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whom I have received many specimens—a lady, who, for many years, has given intelli- 
gent attention to this class of animals, and who has aided me very effectively in my 
researches.—P.H.G.]! 

Length, +}, to 45 inch. Habitat. Pools near Birmingham (C.T.H.); Cheltenham 
(P.H.G.): not rare. 





Genus PLEUROTROCHA, Ehrenberg. 


GEN. CH. ‘“ No eyes; mallei one-toothed ; foot furcate’’ (EHhr.). 

[There seems nothing very obvious to distinguish this genus from Notommata, but 
the lack of eyes, both cervical and frontal; and characters that are merely negative are 
always somewhat unsatisfactory. The form seems scarcely to have attracted attention 
in Britain. In the close, almost daily, study of the class, which I pursued some thirty 
years ago, it never occurred to my notice; no example of it appears in Dr. Collins’s 
richly-stored book of drawings ; Dr. Hudson has no record of it ; and in my recent resump- 
tion of the study, extending over the last year and more, I have met with but three 
examples; which, with more or less certainty, I identify with the three recorded species 
of Prof. Ehrenberg. Doubtless, by us all, it may possibly have been confounded with 
the obscurer species of Notommatade, and have been overlooked. But yet the common 
difficulty of discerning the eye in a restless animalcule is more likely to cause a Notom- 
mata to be taken for a Pleurotrocha, than a Pleurotrocha for a Notommata.—P.H.G.] 


P. constricta, (?) Ehrenberg. 
(Pl. XVIII. fig. 3.) 


(SP. CH. Toes moderately long, acute, straight. 

If this is identical with P. constricta, the singular and almost unprecedented illustra- 
tion which Prof. Ehrenberg has given us on the testimony of his own eyes, of its preda- 
tory instincts, I may cite as adding to it the greatest interest. He has figured the ap- 
parently weak and unarmed Plewrotrocha as watching a specimen of the swift and vigorous 
Notommata lacinulata; then, as having seized it; then, as sucking out its juices ; and 
then, as having dropped away the now empty skin. Well may he give it the secondary 
title of The Robber. 

I have seen nothing of this in the little delicate creature which I here represent. It 
oceurred to me in the spring of 1885, and then for so brief a period that I had but just 
time to make a drawing of it, which is here reproduced. It is indubitably rare. Ehren- 
berg appears to have seen but two examples, one of which was the above warrior of now 
historic renown. I had no time for measuring mine, but his length of +}; inch would 
well enough agree with my estimate. But, a few months later, I met with a specimen 
in water from Dundee represented in fig. 8, which I conclude to be specifically identical 
with the above, though there are some slight differences. The front is broader; and, 
though I could not say that auricles were actually protruded, their presence seemed 
indicated. (I incline to think the existence of these aids to locomotion more usual in the 
class than is generally accredited.) The toes also are more slender and more acute. 
It was active and moderately swift, gliding through the clear water; now and then 
suddenly darting a little right or left of its course, and apparently seizing some invisible 
prey. ‘The manner of the action could not be mistaken ; it was manifestly predatory. 

The mastax was large and conspicuous; but I could not obtain a look at it suffici- 
ently steady to define it. The intestinal canal was ample and filled with dark bistre- 


' In one specimen I observed, on a side view, a long egg-shaped contractile vesicle lying between 
the hind end of the stomach and the ventral surface, and terminating in a delicate tube entering the 
cloaca. The vesicle filled and emptied eyery 24 seconds.— C.T.H. 

e2 
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brown granular food. The toes are usually held close appressed when the’ animal 
is gliding ; but often expanded. It was lost before I could complete my observation. 
This individual was found in Monk Mire Loch near Dundee, in August 1885, 
among slender filamentous weed crowded with minute diatoms, making dense masses 
of impalpable floccose. The former was from Woolston Pond, Hants.—P.H.G.] 
Length, ;4; inch (?). Habitat. Woolston; Birmingham; Dundee (P.H.G.). 


P. ueprura (?), Hhrenberg. 
(PIE XV IM fie: 4.) 


[SP. CH. Toes moderately long, slender, acute, slightly decurved ; face oblique. 

This species is of equal rarity, in my experience, with its two congeners ; a single 
solitary example alone haying occurred to me, and that at about the same time. 

The ciliated front is much more prone than I observed in the others, and the mastax 
was at one time so thrust forward that the trophi were brought to the very face, as we 
see with many of the Notommate. The outline is gracefully swelling, and tapering be- 
hind; and the form and curve of the slender toes are elegant.—P.H.G.] 

Length. About ;}, inch. Habitat. Woolston Pond (P.H.G.). 


P. arpa (?), Hhrenberg. 
(Pl. XVIII. fig. 5.) 


(SP. CH. Short and thick in proportion to its length ; toes moderately long and 
broad, nearly straight. 

It is with great hesitation that I attach Ehrenberg’s name of gibba to this little 
species. The general shortness and stoutness of form agree, and, though the lumbar 
parts of the body want the plumpness whence he has selected an appellation, this 
may be a variable character dependent on repletion of the alimentary canal. My figure 
was drawn from life; but the example was lost before I had completed my observations. 
It was in the early spring of 1885; but I made no record of the source whence it was 
obtained.—P.H.G.] 

Length. About ;4}, inch: whereas Ehrenberg gives ;}, inch as the average of his. 





Genus NOTOMMATA, Gosse (nec Ehr.). 


[GEN. CH. Body not annulose, cylindrical, furnished behind with a projecting 
tail; special organs (auricles) on the head for locomotion, evertile and protrusile ; 
brain large, containing opaque chalk-masses ; trophi virgate. There are species in 
which one or more of these characters may not be found. 

The genus Notommata of Ehrenberg, even as it left his pen, was a heterogenous 
mass of dissimilar species. Many naturalists have indicated the need of dividing and 
redistributing the unwieldy group ; but none have yet ventured upon the task. I propose 
to break it up into three distinct genera. The family Asplanchnade@ having been already 
formed, some species of large size, sacciform body, and hyaline transparency, migrate 
thither ; while others of similar appearance may be associated with the Hydatinade. 
These being eliminated, there comes the curious species N. copeus, which Ehrenberg 
distinguished by large dimensions, a fusiform body, a distinct tail, and organs of special 
sense, projecting from the lumbar regions, as well as from the head. As a number 
of others, allied to this form, have been discovered, I form them into a separate group 
with the generic appellation of Copeus. Then there is a group of conspicuous species, 
marked by auricles, by a more or less distinct tail, and by the brain being unusually 
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developed, and opaque with chalk deposits. This genus may retain the name of Notom- 
mata. There still remain a multitude of species, mostly of small, none of large, size, with 
characters mainly negative, yet having much in common with each other, a community 
more easily recognized than described ; but having the ciliate face more or less obliquely 
prone. These make the genus Proales. The second of these three is characterized above, 
and shall still prolong the time-honoured title. It is even now a populous tribe, as 
usual with typical groups: yet not unnaturally associated. Its constituent species are 
easy of recognition, by three prominent characters, all fairly constant—1, the tail; 2, the 
auricles; 8, the opaque brain. The first is moderately conspicuous, and readily dis- 
tinguished by being always on the dorsal side of the cloaca, while the foot and toes are 
always on the ventral. The second is not always available, being often inactive and 
invisible; but if seen, seen without doubt. The third is the best mark: the opaque 
brain-mass, like a vast well-defined black cloud, striking the eye at the first glance, 
unmistakably. 
The genus is widely distributed in our fresh waters.—P.H.G.] 


N. aurita, Hhrenberg. 
(Pl. XVII. fig. 6.) 


Notommata aurita . 3 é Ehrenberg, Die Infus. 1838, p. 430, Taf. lii. fig. iii. 
+ Wael ose - ; Gosse, Trans. Micr. Soc. Lond. 1852, p. 93, pls. xii. xv. 


[SP. CH. Body swb-cylindric, ventricose ; brain opaque ; head wide, furnished with 
evertile auricles ; tail minute. 

Of this moderately large species, of elaborate organization, and of frequent occur- 
rence, the anatomy has been given with so much detail, by myself (loc. cit. swpra), that 
only a very succinct account is needful here. Its opaque brain-mass, looking like a great 
black ball in the neck, connected by a tube with the front, renders it conspicuous as 
soon as it is seen; and when it glides through the clear water, the sudden quickening of 
its speed, as it everts the great ciliate hemispheres from its two cheeks is hardly less 
notable.!| The foot consists of two very short and small joints, telescopically infolded ; 
bearing two fureate toes, acute cones, also short and small.—P.H.G.] 

Length, 75 toy}, inch. Habitat. Fresh waters. Common everywhere (P.H.G.). 


N. ansata, Hhrenberg. 
(Pl. XVII. fig. 3.) 


(SP.CH. Closely resembling N. aurita in form and structure, but smaller ; the brain 
not opaque ; the toes long. 

The examples of this species that I have observed I could distinguish from the pre- 
ceding only by the points mentioned above. Perhaps it is slightly more slender, more 
cylindrical. Ehrenberg gives no appreciable diagnosis between the two forms; nor can 
his figures be distinguished, save by the lack of opacity on the brain of ansata. The 
length of the toes is, however, a good mark, and readily observed. 

A few specimens have occurred to me in water sent me by Dr. Collins from Berkshire, 
containing aquatic moss. They moved in the clear, with great impetuosity, driving 
round and round, and turning on their course, with no apparent aim. One made its 
way just within the edge of a moss-leaf, where it worked for itself a little hollow, in 
which it remained several hours, incessantly turning round and round, or to and fro, as 
fast as it could move, without a moment’s intermission. In this example the alimen- 


‘ Herr Eckstein (Sieb. w. Koll. Zeits. 1883, p. 361) describes in this, as in many other Rotifera, 
specks of crimson pigment near the front, each in connection with a setigerous sense-organ. He con- 
cludes these to be secondary eyes. I have myself never detected them; neither has Dr. Hudson, nor 
Dr. Plate. 
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tary canal was large, not visibly separated, and filled with food of a rich dark-brown 
hue. The toes are long, slender, acute, and slightly decurved. The auricles, which 
were freely protruded, are rather small.—P.H.G.] 

Length, ;4, inch. Habitat. Sandhurst, Berks; Epping Forest ; Woolston, Hants 
(P.H.G.); pools: rare. 


N. cyrropus, Gosse, sp. noy. 
(Pl. XVII. fig. 7.) 


[SP. CH. Jn form resembling N. aurita, but very much smaller, and more slender 
in proportion ; brain intensely opaque ; no visible auricles; toes long, decurved. 

This little species I had known from a single specimen just dead, in August 1851, 
which I found in water from Widcombe Pond, Bath. I had never met with it again 
till June 1885, when I found a second in water from Woolston, and subsequently many, 
from many localities. It much resembles N. awrita; but is smaller; and the toes are 
slender and decurved. A pair of colourless specks, like air-globules, are in its front, 
which may be eyes, and a large brain, which carries at its hinder end an aggregation of 
opaque matter forming a collection of round cells. This, by refracted light, is intensely 
black, as in awrita, and renders the species very conspicuous, reaching far down into the 
body-cavity. The mastax is normal; the alimentary canal also large, not visibly 
divided ; ovary and contractile vesicle as ordinary. 

In manners it is particularly sluggish, scarcely changing its place, though in con- 
stant motion. It roots and nibbles among the floccose sediment, and affects conceal- 
ment, seeking the shelter of the thin integument of decaying Nitella, and such-like 
plants, under which it hides; and, if it creep out for an instant, presently betaking 
itself to its refuge again, where it twists and turns restlessly on its centre.—P.H.G.] 

Length. About ;4,; inch. Habitat. Bath; Woolston; Sandhurst, Berks; Epping 
Forest; Cheltenham (P.H.G.); pools: not common. 


N. trivus, Ehrenberg (nec Leydig.) 
(Pl. XVII. fig. 4.) 


(SP. CH. Body thick, arched dorsally, diminished behind to a conspicuous tail, 
and furcate toes; tail equal in length to the toes; brain opaque; auricles small, 
slender. 

I know this animal by a single specimen, which I found among Myriophyllum in a 
tank in my own garden, near London, in 1854. It has never occurred to me again; 
and I do not feel quite certain that it is the tripws of Ehrenberg. The body is marked 
by several strong folds of the skin. Viewed from the side it is arched, and the ventral 
outline is concave; but the ovary was undeveloped, which fact might modify the form. 
The frontal cilia are set on a large ovate area looking ventrally (fig. 4), so that 
ordinarily the front appears rounded and free from cilia. Occasionally, however, the 
front is elevated and expanded somewhat angularly, and an auricle is thrust out on 
each side, of somewhat serpentine outline, set on its anterior edge with vibratile cilia, 
whose effect is manifest in accelerated motion. The brain runs down to a long obtuse 
point in the occiput, whose extremity, in my example, was occupied (fig. 4a) with some 
irregular granules of opaque matter; seated on the end of which was a large pear- 
shaped red eye. The posterior extremity of the trunk runs out into a prominent tail, a 
tapering cone, with alternate constrictions and swellings. Beneath this are the furcate 
toes; and as the tail is of the same length as these, and diverges at a like angle, forming 
three angles of a triangle, the animal well deserves its specific name.—P.H.G.] 

Length, 74; inch. Habitat. A garden pan, near London (P.H.G.). 
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N. PILARIUS, Gosse, sp. nov. 
(Pl. XVIL fig. 5.) 
Votommata tripus  . J F . Leydig, Ueb. d. Bau d. Réderth. p. 37. Taf. iii. fig. 28. 


(SP. CH. Body (viewed dorsally) rhomboidal in outline, sub-truncate at both ends ; 
head broad, with great globose auricles; brain povnted, filled to a greater or less extent 
with opaque matter ; tail and toes as in N. tripus. 

This little creature has much likeness to the preceding, from which, however, it 
sufficiently differs in the trapeziform outline, tapering from the middle to the foot; in 
the size and form of the auricles, which are very large, hyaline, and round, more than 
a semi-globe being exposed ; in the conspicuous eye; in the singular overarching of the 
edges of the dorsal region, like the carapace of an Oniscus. Mr. Perty mentions this 
peculiarity in his N. onisciformis ; yet a glance at his figure proves that the two species 
are not identical. The singular effect produced when the little creature suddenly pushes 
out, and as suddenly withdraws, its frontal balls of glass, reminded me of the ancient 
pilarii, or jugglers with balls, and suggested a specific name. 

The great transverse diameter of the body is remarkable. The rhomboidal outline 
has much of the appearance of a lorica; for it is constant, and the viscera within take 
the form of great sacculate lobes, varying, and more or less receding, from this outline. 
The brain is a large, perfectly defined opaque mass stretching almost wholly across the 
head.!_ There seems to be a very minute crimson eye-speck in the centre of the front, 
discernible with difficulty. The contractile vesicle is very large ; its period of discharge 
was just two minutes. The globular auricles are exserted only at uncertain intervals, 
as when the animal wishes to swim swiftly. We may watch one by the hour, creeping 
up and down the stems, nibbling ever as it goes, or even now and then slowly gliding 
through the clear water; yet not once see the crystal balls thrust out by the little 
juggler. Yet is he unmistakable, in whatever condition, when once familiarly known ; 
and a very pretty, attractive little fellow he is. 

I first became cognizant of it in February 1855, when examining a tangle of conferva 
and Nitella in one of my window-reservoirs at Torquay. But I have since met with it 
on many occasions and in many waters. It is moderately lively, actively grubbing 
about the vegetation and sediment, now and then swimming across the open spaces, 
generally with little speed or energy, till the great glassy globes are set to work. The 
interior structure calls for no special notice.—P.H.G.] 

Length, 5}, inch; breadth, ;}, inch. Habitat. Woolston Pond: common (P.H.G.). 


N. rorcipata, Hhrenberg. 
(Pl. XVIII. fig. 1.) 
Notommata forcipata . 4 5 Ehrenberg, Die Infus. 1838, p. 428, Taf. li. fig. 5. 


[SP. CH. Form lengthened, saccate, large in front, tapering to a small foot, and 
very minute furcate toes ; occipital end of brain semi-opaque, a small inverted pyramid ; 
eye a broad transverse lens. 

This is an active, graceful, attractive animal, somewhat sack- or purse-like, slender 
behind, but enlarged towards the head, which is in constant contraction. The front is 
obtuse in the dorsal and lateral aspects; the face is slightly prone. Behind a large 
mastax of normal jaws, very protrusile, an ample brain descends into the occiput, 
whose pyramidal tip, for a small space, is occupied by a well-defined granulation of clear 
brown tissue, not white by reflected light, and so not cretaceous; on the frontal end of 
which is seated a broad, somewhat square eye of pigment darkly red. Two small ciliate 


! From this transverse development of the opaque chalk-masses, I infer that Dr, Leydig’s tripus is 
this species. 
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auricles can, at will, be protruded from the head, and I believe there is a small appressed 
antenna. The cloaca is very manifest, overhung by a minute wart-like projection. Then 
the foot tapers rapidly, ending in small, sometimes very minute, furcate toes, which 
about mid-length lessen abruptly, leaving a marked shoulder (fig. 16). 
I am indebted to Mr. Bolton for many specimens on repeated occasions.—P.H.G.] 
Length, ,; inch. Habitat. A ditch in Sutton Park, Birmingham (P.H.G.). 


N. pracuyota, Hhrenberg. 
(Pl. XVII. fig. 1.) 
Notommata brachyota . < . Ehrenberg, Die Infus. 1838, p. 435, Taf. li. fig. 3. 


[SP. CH. Brain clear; body fusiform; auricles small; foot invisible ; toes minute ; 
no tail. 

Outline rounded and plump, stout in the middle, tapering to each end. The face is 
obliquely prone ; a pair of very small auricles are thrust out from the sides of the head, 
occasionally, when pushing between stalks of Nitella, and not only when swimming. 
Fore and hind extremities hyaline, but corrugated longitudinally. Mastax large and 
round ; mallei strong, of several teeth, on a long-stalked incus, much on the pattern seen 
in N. aurita, which worked vigorously and perseveringly, boring its way into a Nitella 
stalk, and nibbling till it had cleared a great space of its green pulp-cells. The eye-spot 
is moderately large, of full crimson. This, in an instant’s good view, I discerned to be 
a regular globe, of which only the hinder half was red, the anterior half being quite 
colourless ; the two halves being distinctly divided by a clean line (fig. 1b). The clear 
half was doubtless a crystalline lens of very perfect form and of powerful magnification. 
This eye is seated near the end of a long occipital brain. I could detect no dark spot, 
on each side of the eye, as figured by Ehrenberg; but haye little doubt of the species. 
A great sacculate stomach comes up, as a brown granular mass, to the mastax, furnished 
with the usual pair of ear-like gastric glands. It reaches, without any manifest division, 
nearly to the clear space around the base of the foot; a contractile vesicle intervening. 
The foot is scarcely distinguishable, the pair of very minute conical toes apparently 
emerging from the rounded end of the body. No projection could be called a tail. It . 
was not till I had watched the creature a considerable time, actively engaged, that I 
suspected the head to be other than simple in outline. Then, as it was swimming 
smoothly, I noticed its motion suddenly augmented ; and at the same instant I saw that 
two minute clear semi-globes were extruded, but only for a few moments; then with- 
drawn, and no trace left. The absence of these organs, therefore, must not confidently be 
inferred from the non-observation of them, particularly in species inadequately observed. 
The plump body seems very soft, compressible, and flexible; the integument thin, 
elastic, and yielding. The animal is eager, impatient, persevering, pushing everywhere. 
It really seemed to have some sense of locality, which its perfectly-formed eye might 
assist. For though it often strayed to a considerable distance, beyond many stalks, it 
invariably returned, and sought out its feeding-ground within the Nitella. I was called 
away ; but, after nearly two hours, there he was, pegging away at the very same hole !— 
P.H.G.] 

Length, ;4, inch. Habitat. Woolston Pond: rare (P.H.G.). 


N. saccicprA, Ehrenberg. 
(Pl. XVII. fig. 2.) 
Notommata saccigera . < . Ehrenberg, Die Infus. 1838, p. 434, Taf. 1. fig. 8. 
[SP. CH. Slender, obtusely pointed at both ends ; face prone, greatly lengthened, 


ending with a prominent chin; foot and toes small. 
The form is unusually thin from side to side, compared with the length, widening 


NOTOMMATAD AS, 25 


sensibly at three-fourths from the head, and thence, more or less abruptly, diminish- 
ing. It is rather deeper (viewed laterally, fig. 2a), the dorsal outline rising to about 
the middle, thence falling to the tail. The ventral line is nearly straight, only that the 
ciliated face, almost quite prone, extends fully one-third of the length, and there forms 
a sort of projecting chin. The outline of this part is, however, very flexible and 
versatile. The dorsum terminates in a minute conical tubercle, beneath which the 
cloaca opens; so that it is a true tail. Below this is a very short and inconspicuous foot, 
and two minute fureate conical toes. The front is rounded, and can evolve two small 
hemispherical auricles, very observable, because they are freely protruded, even when 
the animal is not swimming, but pushing its way among the tangled alge. The mastax 
is ample, and the trophi of the normal pattern; behind, the brain descends low into the 
occiput, and carries a dark red eye near the middle of the sac. I have not seen this 
sac so pyriform as Prof. Ehrenberg has figured it. It is, in general, turbid toward the 
lower part, and sometimes quite opaque with angular chalk-masses. A large stomach 
and intestine, with gastric glands; a wide ovary ; indications of a vascular or branchial 
system, and a small contractile vesicle, are all normal, and require no remark. The 
animal is usually tinged with an olive-brown hue, especially in the abdominal viscera. 

Both the form and manners of this species strike the observer, at once, as unusual. 
It swims almost constantly; and affects the surface when in freedom. It makes a 
smooth rapid course, devious, and apparently objectless ; probably, however, governed 
by aims which we cannot appreciate. For it frequently makes little darts and jumps 
as it goes, with a sensible snap of the jaws, as if it took invisible prey. A number of 
examples occurred in water collected by Mr. Bolton from a ditch in Sutton Park, 
Birmingham, and specially marked ‘‘ surface.” 

I presume this to be the N. saccigera of Ehrenberg, from the general form, the long 
pointed head, the long prone ciliated face, the short toes and shorter foot. Yet he has 
not noticed the auricles, nor the opacity of the brain. The former, however, are re- 
tractile ; and the latter varies much.—P.H.G.] 

Length, ;}, to;}, inch. Habitat. Birmingham (P.H.G.). 


N. watas, Ehrenberg. 
(Pl. XVIII. fig. 2.) 
Notommata najas . : - 6 Ehrenberg, Die Infus. p. 429, Taf. li. fig. 2. 


(SP. CH. Of large size, fusiform; brain clear; head broad, obscurely auricled ; 
foot long ; toes short, pointed. 

This is a large and imposing form, evidently approaching the genus Copeus, yet 
showing no visible sense-organs projecting from the trunk. Its claim to a place in the 
present genus is slight, for the bra has no opacity, there is no tail, and the auricles, 
if present, are small, and appear to be permanent, as globose ciliated knobs, not evertile. 
Yet there is no prone face, and the general appearance and structure show affinity with 
these higher forms. The body is nearly cylindric, somewhat ventricose; the head nearly 
of the same width, divided into several broad but shallow lobes, the cilia on which make 
independent whorls. The mastax is ample, the jaws of the normal pattern. A brain 
descending into the occiput, and carrying a transversely ovate dark-red eye near its 
middle,! is flanked by a shorter sac on each side;—another point of resemblance to 
Copeus. A small antenna projects from the occiput. Several annular folds of the skin 
—false joints—encircle the body, three in the anterior half, and one distinguishing the 
trunk from the foot. The latter consists of three well-marked joints rapidly diminishing, 
terminated by two forked acute toes which are rather short. Two pyriform mucus- 
glands run through the foot from the toes. The branchial system is well displayed : 


' Eckstein figures two tentacular brushes of sete on the front, with a crimson eye-speck at the 
bage of each. 
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a rather thick ribbon, slack, but scarcely convolute, passes down each side, apparently 
lost in (perhaps beneath) the lateral brain-sac, bearing sundry vibratile tags, and merging 
into a small contractile vesicle. The alimentary canal and the ovary were both amply 
sacculate in such specimens as I have examined. 

I first met with this fine species on the dichotomous leaves of the Water Crowfoot, 
growing in a sunken pan in my own garden near London, in the summer of 1849. It 
was vigorous and active, swimming rapidly through the water, with a headlong, pushing 
violence, or fixing itself slightly by its toes, and thrusting about its head in all directions. 
It seemed fierce and voracious; for, though I did not actually see it swallow food, it 
several times munched with apparent greediness the side of a large Rotifer, returning 
to the attack, and seeming to bite ferociously. The Rotifer, if not materially injured, 
was thoroughly alarmed. I have since met with the species, but very rarely.—P.H.G.] 

Length, .', inch. Habitat. Near London (P.H.G.); Sandhurst, Berks (Dr. Collins). 


N. tupa, Hhrenberg. 
(Pl. XVIL. fig. 8.) 
Notommata tuba . 6 é 5 Ehrenberg, Die Infus. 1838, p. 433, Taf. xlix. fig. 3. 


[SP. CH. Body trumpet-shaped; brain clear; a cervical eye ; toes furcate, conical, 
minute. 

My right to mention this species rests on a pencil-sketch which I made from life, 
many years ago, and which I still possess, but without sufficient detail to warrant de- 
scription, and of which I have preserved no accompanying notes. In Dr. Collins’s Note- 
book, which is kindly entrusted to me, there is a pencil-drawing to which he has 
attached this name; but this also is unaccompanied by any note, except the date 1866. 

From Ehrenberg’s figs. I conjecture that its affinities are with Hydatina, the 
cervical eye notwithstanding.—P.H.G.] 


N. bactnubata, Lhrenberg. 
(Pl. XVIL. fig. 9.) 
Votommata lacinulata . 5 c Ehrenberg, Die Infus. p. 428, Taf. li. fig. 4. 


[SP. CH. Small; body cylindrical, thick, broadly truncate; brain clear; foot 
short; toes long; trophi forcipate; incus much developed, hemispheric; mallei very 
small. 

This tiny, sprightly atom is of pleasing form; vertically viewed, it is a very regular 
oval in outline, the head dilated, archedly truncate, and of a width, when the hemi- 
spheric auricles are out, equal to that of the body; while at the other end the acute 
divergent toes, set on a very short foot, make an elegant finish to the form. Laterally 
viewed, the diameter is nearly the same, the fore and hind extremities nearly perpen- 
dicular and nearly equal, the dorsal line arched, the ventral straight, the foot and toes 
set-on at the end of the latter. 

The mastax is very large and the trophi peculiar. The incus is remarkably developed, 
the fulcrum stout and long, the rami forming, when closed, a transparent hemisphere, 
‘‘ so as to resemble, when viewed obliquely from above, a globe of glass standing on a 
pedestal.” (See my mem. “On Mandue. Org.” in “ Phil. Trans.” 1855, p. 482, pl. xvi. 
figs. 82-84.) The tips of the rami are habitually projected in greater or less degree 
from the front, so that there is no buccal funnel proper. Behind the mastax there is 
a large dilated pale-red eye, seated near the middle of a moderate brain, which carries 
no opaque chalk-granules.!_ The alimentary canal is ample, usually filled with food of a 
rich yellow-brown hue, which adds much to the attractiveness of the animal. 


1 Eckstein finds his usual two red specks at the ciliate front, in addition to the large red eye at 
the bottom of the brain; but he does not associate them here with tentacular seta. 
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I first found this species in various waters around London in 1849; and have been 
familiar with it ever since. Wherever filamentous sub-aquatic vegetation grows, it is 
sure to be abundant. A restless little creature, it ranges among the leaves with 
incessant activity, now pushing its way through some narrow aperture, using its toes as 
points of resistance ; now pausing to nibble among the decaying alge ; now scuttling off, 
by means of its ciliary paddles, to another quarter. The toes, when used as a rest, are 
often stretched asunder as wide as they will bear. In general a free rover through its 
tiny ocean, it yet occasionally, though rarely, anchors by the mucous excretion from its 
toes.! These moorings it cannot always loosen when it wishes again to leave port. I 
have been amused to see one swiftly pursuing its course, dragging after it, at some half 
dozen times its own length, a bit of floccose sediment attached by an invisible thread. 
It seemed as it were pursued by an eager persevering enemy through all its windings, 
which enemy at length proved to be nothing but a bit of inanimate dirt.—P.H.G.] 

Length, 5}, inch; of toes alone, 4,155 inch; of egg, ~}, inch. Habitat. Every- 
where in still fresh waters of aquatic vegetation : abundant (P.H.G.; C.T.H.). 


N. conuarts (?), Hhrenberg. 
(Pl. XVI. fig. 6.) 
Yotommata collaris é : 5 Ehrenberg, Die Infus. 1838, p. 428, Taf. lii. fig. 1. 


SP. CH. Body cylindrical, tapering to both extremities ; ciliated face very long 
and oblique, projecting far out from the ventral surface just below the mastax ; head 
with small evertile auricles; neck large and swollen; nervous ganglion tri-partite, 
semi-opaque at the free border ; tail distinct ; toes minute. 

This Rotiferon (probably Ehrenberg’s N. collaris) resembles Copeus Cerberus ; and, 
like it, might almost be placed either in the genus Copeus or Notommata. I have only 
seen one specimen, which from its size (two-thirds of that given by Ehrenberg) was, I 
think, a young one. It can at once be distinguished from Copeus Cerberus by its singular 
ciliated face (which, on a side view [fig. 6a], gives the head quite a triangular outline), 
and by its swollen neck. My impression, when I drew fig. 6, was that this swollen 
condition of the neck was due to the presence of two unusually large and clear gastric 
glands, which inclosed the mastax between them, on one side, and pushed out the 
surface of the body on the other. But on referring to Ehrenberg’s figure (Joc. cit.), I 
found that he had drawn the gastric glands as small round bodies, decidedly below the 
neck. Unfortunately I lost my specimen before I had an opportunity of revising my 
sketch. The front of the head carries two low ciliated projections, one above each 
auricle ; the auricles themselves are decidedly larger than those of Copeus Cerberus. 

The nervous ganglion consists of three distinet parts: a broad upper portion filling 
up the head; a narrower truncate part, projecting downwards to the top of the mastax ; 
and a long flask-shaped body, the lower end of which, at times, reaches almost to the 
bottom of the mastax. There is a splendid crimson eye, and a very well developed 
vascular system. ‘The rest of the internal structure requires no notice. 

It is a sluggish creature, loving to creep among the alge; but at times it will pro- 
trude its auricles and swim off into the open, giving one, as it turns, a good view of the 
peaked gutter, in which the ciliated face projects in front of the mastax, just as in 
Copeus spicatus and C. labiatus. Although mine was but a young specimen, still it was 
a handsome Rotiferon ; and a full-grown one of #, inch (Ehr. loc. cit.) would certainly 
be one of the largest and most striking of the Notommate. I am indebted to Mr. 
Thomas Bolton for this rare animal. 

Length. My specimen, 7, inch (Ehrenberg’s, 7, inch). Habitat. In water from 
Sutton Park (T.B.): rare. 


” T once saw half a dozen of these lively creatures, all in a row, attached by their toes to a delicate 
green filament, and whirling round it like gymnasts on the horizontal bar.—C.T.H. 
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Genus COPEUS, Gosse. 


[GEN. CH. Usually of large size, ventricose behind the middle, furnished with 
organs of sense’ in the lumbar regions ; brain usually threefold ; body tailed. 

The type of this natural group is, as already observed, Notommata copeus, of Prof. 
Ehrenberg, which I propose to honour with his own name, Copeus Ehrenbergu. As I 
have myself found several other species closely allied to this, yet quite distinct, in a very 
brief period, and in one locality, it is probable that future research may considerably 
augment their number. 

The feature which peculiarly marks the genus is the existence of organs, doubtless of 
some unknown sense, not only in the vicinity of the great brain (where their presence 
is quite normal), but in the lumbar region of the trunk, far from the brain, where it seems 
strange to find them, and where the form and conditions of the surrounding parts 
seem to preclude their advantageous exercise. This, however, is but the expression of 
our ignorance. 

In many cases there is some extraordinary development of the ciliary system, in the 
shape of wide expansions of the face, or remarkable forms of the auricles, lately 
described ; and sometimes the tail takes unusual shape and size. The skin, in several 
cases, has the power of secreting a dense mucus, insoluble in water, so as to constitute 
a thick coherent mantle for the animal, in which extraneous matters are entangled; and 
the production and retention of this seem to be subject to the animal’s will. 

It is perhaps in harmony with this specialty of sense-development that the brain itself 
is generally of great size, and of complex form ; for there is often, in addition to the central 
sac, which is sometimes pyriform with a tubular stalk, a secondary sac on each side. 

The species are for the most part of large dimensions, heavy and unwieldy in motion, 
and vegetable feeders.—P.H.G.] 


C. LABIATUS, Gosse, sp. nov. 
(Pl. XVI. fig. 1.) 
Notommata centrura .« : c Leydig, Ueb. d. Bau d. Réderth. p. 33. Taf. iii. fig. 21. 


[SP. CH. Lumbar regions furnished on each side with a stout seta (apparently 
single) projecting horizontally ; tail pointed; chin projected into a long, horizontal, 
channelled, ciliated process, very versatile ; brain threefold. 

This noble species I at first thought to be the N. copews of Khrenberg. Yet the 
dissimilar structure of the head presently showed that it is quite distinct. There is no 
trace of the great lateral telegraph-like arms which project from the head in C. Hhren- 
bergii; what answer to the auricles being small ciliate channels, bent-over at their ends, 
into which the front is produced on each side. These cilia are continued along the frontal 
margin: while from the lower part of the face projects horizontally forward a very 
moveable lip in the form of a great fold of transparent flesh, of which the two sides, 
sloping outward, make a channel as long as the width of the head, deep at the base, but 
coming to a point, its edges, which fold over toward the hollow (see fig. 1a), being frmged 
with locomotive cilia. From the occiput projects, pointing outward and forward, a stout 
antenna, of outline swelling to about seven-eighths of its height, then diminishing with 
an angle, to a truncate end, whence issues a brush of divergent sete, evidently connected 
by internal nerve-threads with the brain beneath. The ciliation of the face reaches far 
below the lip on the ventral surface. The longitudinal muscles are very numerous and 
conspicuous. Immediately behind the front is a row of (at least) fowr oval translucent 
masses, which may be compared with the globose masses in the head of Hydatina 

1 An account of these ‘‘ sense-organs,’’ ‘‘antenne,”’ or ‘“ tentacles,’’ in the whole Class, will be given 
at the end of Part VI.—C.T.H. 

2 Dr. Leydig, who (loc. cit.) has well described and figured this species, assumes that it is the 
N. centrura of Ehrenberg. But so practised an observer could not have overlooked the great lip, if 
labiatus had indeed been before him. 
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senta and Huchlanis deflexa ; these appear to be quite independent of the great brain 
proper. This is here triple; the middle lobe is pear-shaped, depending considerably 
below the mastax, with a long slender neck, quite pellucid, having a great red eye 
seated near its mid-length; on each side is a similar but shorter lobe. The trophi are 
of the pattern in N. awrita: each uncus is somewhat slender, and seems to comprise but 
two fingers; but, from the opacity of the parts, I am not certain. Under pressure, 
there seemed to be five, blade-shaped, and closely parallel. A very long esophagus 
leads to a wide and ample alimentary canal, divided by a sensible constriction into 
stomach and intestine, even when there is no diminution in their common outline. But 
this condition I saw rather suddenly much altered; so that the constriction was made 
as manifest as if a cord had been drawn tightly round. Both stomach and intestine 
were, in all specimens that I have seen, moderately full of dark yellow-brown granular 
food, interspersed with orange-coloured oil-globules, brilliantly refractive, most thickly 
at the pyloric end. The alimentary canal, when moderately filled with food, has a very 
peculiar appearance, as if divided by constrictions, both transverse and longitudinal, 
into squares. This is not accidental, but characteristic, beg seen in every example 
that has occurred to me, and distinguishing the species from all its congeners. A pair 
of ovate, colourless gastric glands are seated on the two shoulders of the stomach. 
The contractile vesicle is large; the branchie take the form of two very long, and very 
slender bags, transparent, but much corrugated, rather than of convoluted cords. I 
counted three vibratile tags, which happened to be all on the same side: one level 
with the eye, one with the lumbar seta, and one intermediate. The ovary appeared 
normal, The fusiform body ends in a well-marked tail, stiff, transparent, tapering to 
a point, but diminishing abruptly im the middle, forming a distinct shoulder there. 
Through it runs a pair of chain-like glands, resembling those in the toes, supposed to 
be mucous. A foot of two joints carries a pair of straight, short, conical acute toes. 
The manners of this striking creature were rather sluggish, though it moved and 
turned and twisted about restlessly. I did not see it swim. I had an interesting 
observation of the character of its food, and of its mode of feeding. The water was 
much stocked with the finer desmids and diatoms,—great Closteriums, Huastrums, 
Cosmariums, and the like. I caught my Copeus eating a great Epithemia turgida. He 
had evidently only just seized it with his protruded jaws, and had drawn one end of the 
desmid into his mouth, and was vigorously biting it. After a while, the frustule was 
pierced, as was seen by the cloud of dark granules that rushed down the mastax. All 
the contents were quickly sucked-in, till the shell was as empty and clear as a glass 
vessel ; to the manifest increase of the dark contents of the alimentary canal. Then it 
was contemptuously thrown away. Another had partly gnawed through a slender fila- 
ment of conferva, and had extracted, and was still extracting, the green granules from 
its interior, just at that part. Afterward I saw it devouring a small crescentic 
Closteriwm. This it ate up bodily ; and it occupied considerable time, even after the 
desmid was within the buccal funnel, and the end within its jaws. Thus it appears 
that this large species is a true vegetarian in diet. I have seen several more, all from 
a ditch in Sutton Park, Birmingham. All agree in these characteristic details. Each 
one has been quite clean, and totally devoid of any gelatinous covering.—P.H.G.] 
Length, ,; inch; width, ;4, inch. Hab-tat. Birmingham (T.B.). 


C. spicatus, Hudson. 
(Pl. XVI. fig. 2.) 
Notommata spicata 4 Hudson, J. Roy. Micr. Soc. 2 Ser. vol. v. 1885, p. 612, pl. xii, fig. 5. 


[SP. CH. Lumbar regions furnished with tubules, setigerous at their extremities : 
two occipital antenne ; brain threefold ; tail saccate. 
In this species we see two pairs of what we may call tentacles, of consimilar 
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structure: the one pair (the ordinary antenn@) seated on the occiput, the other on the 
hinder part of the trunk, one on each side. Each tentacle consists of a tubular column, 
which has a thickened extremity, whence issues, in the anterior pair, a brush of 
divergent sete ; in the posterior, a single seta; all of great length and tenuity. The 
lumbar tubules are much more slender than the occipital, but are twice as long ; and 
the increase to the terminal knob is much more gradual. 

The general form is sub-cylindrical, becoming more ventricose at the hinder part, 
then abruptly diminishing. But this form is subject to constant alteration, as the 
animal is ever lengthening or shortening, swelling one point, and contracting another. 
A very curious appearance is presented by the two sides at intervals. There is, near 
the middle of each side, a portion of the outline, which is now and then thrown into 
folds,—not constrictions of a rounded saccate body, as usual, but presenting the exact 
appearance of a single thin tissue, the edge of which is thrown into sharp, minute, and 
close-set wrinkles, like those of a frill of crimped muslin. The appearance is very fre- 
quent, seldom lasting more than a minute or two: not peculiar to one individual, but 
common and characteristic. I cannot explain it. The body is contracted into a true 
tail, which is of a thick sub-cubical form, corrugated with strong folds of the skin, like 
that of C. pachyurus, presently to be described, but smaller. Below this is a small foot, 
bearing a pair of furcate toes, short, taper, and drawn out to excessively slender points, 
often slightly incurved, the flexure varying in different examples. The frontal cilia ap- 
pear to be seated on slight eminences. ‘The face projects into a channelled protrusile 
lip, whose edges are ciliated; agreeing both in shape and structure with the like organ 
in C. labiatus, but not nearly so large (figs. 2a, 2b). The brain is 3-lobed, composed of 
three pyriform ovate sacs; the outer two clear, the middle one shorter, and turbid or 
almost opaque, with a broad red eye lying transversely across its upper part, in shape 
like a shallow lens. The trophi are large and distinct, of the form seen in Notom. 
aurita. A long esophagus leads to an ample alimentary canal, on which are seated a 
pair of kidney-shaped gastric glands. In the specimen which I have delineated (and I 
have observed it in others), the alimentary canal formed a great bag, one side of which 
was smooth and expanded, a most delicate transparent tissue, enclosmg many small 
diatoms and other alge; while the other half was thrown into close longitudinal 
wrinkles. Within it were four or five oil-globules of brilliant orange-hue, varying in 
size, the light refracted through which made very attractively beautiful objects, as the 
focus was ever and anon changed. ‘The ovary takes the form of a long and slender 
band, fall of clear embryonic vesicles, passing in a sigmoid curye from near the gastric 
glands to the bottom of the cavity. At its hinder extremity was an ephippial egg, covered 
with transparent spines, broad-based, much curved, much like the prickles of a rose, of 
whose development Dr. Hudson has given an interesting account (loc. cit.). Just above 
this was another smaller egg, maturing and already opaque. The undeveloped portion 
of the ovary is speckled all over with minute light-refracting dots. The branchie take 
the ordinary form of slender, somewhat twisted cords, probably tubular throughout, 
beginning apparently at the front face, by many attenuate ramified channels, with 
doubtless open ends, to receive the influent water for respiration ; and terminating each 
on one side of a large contractile vesicle, occupying the hinder end of the visceral cavity. 
Each branchia has attached to it by a slender stem a pear-shaped bag, which hangs 
free in the cavity, at about mid-body ; and, a little below this, an ovate enlargement, 
which is sessile by its whole side. The contractile vesicle takes a globose form when 
full; when it is seen to have a number of very minute clear glands (?) scattered over 
its surface. I found the period of filling, between one contraction and the next, to be 
just three minutes. At the point where the pear-shaped bag is given off, each branchial 
cord adheres firmly to the epithelial lining of the skin; but is free above and below that 
point. I searched carefully, but vainly, for any vibratile tags in the course of either 
branchia. But, in one I saw, in a yery slender offshoot, close to the attachment of the 
pear-shaped bag, which yet was not a ‘‘tag,’’ a vibration exactly similar to that of a 
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‘“‘tag.’? From each toe runs up a thread, which in the foot dilates into an ovate gland, 
studded with minute vacuoles. Probably these are mucous glands: but no mucus- 
strings were visible from the foot, nor any gelatinous envelope of the body, in all the 
specimens (nearly a score) that I have examined. The brush of each occipital tentacle 
(antenna) consists apparently of three, or at most four, sets ; each lumbar tentacle 
carries but a single seta. Through all, lines are seen running down from the set to 
the base. From the base of each lumbar tentacle the thread which descends from the 
seta is distinctly seen to pass for some distance up the visceral cavity toward the brain, 
till it can be no longer distinguished among the multitude of lines. On the other 
hand, the thread issuing from the base of each antenna may be traced to the very 
summit of the brain. 

This is, perhaps, the largest of all known Rotifera. Some among the Rhizota may 
exceed it in length, a great part of which is occupied by the foot of almost linear tenuity. 
But, bulk for bulk, Copews spicatus far exceeds them all. It is a noble, as well asa 
very interesting, member of its class. Viewed on the stage of the microscope, we forget 
that we are contemplating a speck, such as a lady’s eambric needle might prick ina sheet 
of paper, and are struck with what we are ready to call its gigantic dimensions. For, 
with a half-inch objective, it almost crosses the round field of view, and with a quarter, 
such as is needful to interpret the organization of the Rotifera, we are obliged to 
examine it piecemeal ; for a large portion of the creature is necessarily beyond our vision. 
Its great size, slow movement, and brilliant transparency make it a subject very favour- 
able for observation. Perhaps this is the finest addition made to our knowledge of the 
Rotifera since Ehrenberg’s magnum opus. And we owe our acquaintance with it to Dr. 
Hudson, who named, described, and figured it in the ‘‘ Journ. Roy. Micr. Soe.’ for 
May 1885. It was discovered by Mr. Bolton, who sent him specimens, as he has lately 
sent to me also, obtained from Sutton Park, Birmingham.—P.H.G.]! 

Length (moderately extended), ;!, inch; width, +35 inch. Habitat. Birmingham ; 
Coleshill (T.B.) ; Sandhurst (Dr. Collins). 


C. PAcHYyuRUS, Gosse, sp. nov. 
(Pl. XVI. fig. 4.) 


(SP. CH. Front furnished with a pair of long and thick auricles projectile and 
retractile ; lumbar regions with tubules, destitute of sete ; tail saccate. 

The general accuracy of Prof. Ehrenberg’s details, where he gives them, makes me 
distinguish this species from his N. copeus; though it comes very close to that fine 
species, perhaps even closer than does Dr. Hudson’s N. spicata, or any other. It is, in- 
deed, less than half the size of Copeus (= Ehrenbergit), my specimen measuring 7); inch 
in length, when moderately extended ; I could not be sure that the brain had more than 
one lobe; the lumbar tentacles are placed far back, as in spicatus, and differ in 
apparent structure from those of either; and finally the tail is neither a minute conical 
tubercle nor a long stiff point, but a wide sub-globose sac (as in spicatus, but far 
larger), whose walls are thrown into stiff sharp folds, as if composed of a firm leathery 
skin. 

Yet the general aspect is that of Hhrenbergii; the auricles have the same form and 
direction, and the same comparatively large dimensions. Ordinarily they are quite wn- 


» A side view of this fine Rotiferon has been accidentally omitted from pl. xvi.; but will be given 
in pl. xxx. It shows that the two occipital antenn are connected by a transverse ridge crossing from 
the base of the one, to that of the other. My solitary specimen had a semi-transparent gelatinous 
covering, out of which peeped the ends of the four tentacles. The ephippial egg, when I first saw it, 
was quite smooth, and separated by a clear space from its outmost covering. I saw its prickles begin 
to grow, and watched them slowly stretching across to the outer shell. Two hours elapsed before they 
had accomplished the distance.—C.T.H. 
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suspected, being absolutely concealed within the rounded outline of the head; but, at the 
will of the animal, are suddenly pushed out horizontally, by eversion of the skin, to 
a length more than half the diameter of the head. They then form oblique cones, 
which are truncate at their tips; but the skin there, which seems in some sort double, 
is at every instant drawn in a little, as if very sensitive. The outer upper corner of each 
is richly ciliated ; and the ciliary action, at this point of each, makes a strong vortex, into 
which floating atoms are drawn, and whirled round as in those of the Bdelloids. The 
auricles are often extruded when the animal is not swimming, but grubbing among the 
sediment ; and they do not sensibly augment the speed, then; butif extruded during 
the swimming, they do so notably. Hach can be thrust out in varying degrees; 
and very often one is out while the other remains concealed: they are manifestly 
very flexible. No antenna from the occiput is visible; and the tentacles on the 
lumbar regions are very minute tubules projecting through the internal skin, and con- 
nected with a visible basal area on the exterior of a vascular membrane which sur- 
rounds the abdominal viscera. I can discern, even with a high power, no sete at the 
tips of these tubules: but possibly these may be retractile. Indeed, the tubes them- 
selves are not always apparent. After death, the ventral surface being in view, a thread 
was distinctly seen on each side proceeding from the base of the lumbar tentacle, 
dividing into two branches at about mid-length, and going up to the sides of the brain. 
Each thread, both before and after the division, had a sensible diameter, and showed 
a double outline. No under lip breaks the uniform rotundity of the frontal outline. 
But, in a ventral view, when it was still and contracted in dying, I have observed an 
ovate line, as of a minute orifice, just within the edge (fig. 46), which may possibly 
have marked the place where a lip had protruded. 

The general figure of the animal much resembles that of N. awrita; but is more 
variable, as if the integument were softer and more flexible. A momentary glance 
while it was turning left the impression that a segment would be as at fig, 4a; as if the 
ventral surface were dilated and flat. The skin was free from gelatinous envelope. 

A stout foot of three joints carries two toes of the blade-form, stout, of uniform 
width, somewhat long, straight, and pointed. Behind them, separated from them by 
the cloaca, and from the gibbosity of the trunk by a strong constriction, there is a large 
bladder-like inflation of the skin, thrown into strong folds or creases, which must be 
taken to represent the tail. It is colourless, and appears quite empty; it is constantly 
changing its outline, but ever falls into the same folds. It is slightly bilobed, and 
seems somewhat dilatable. This great fat ventricose tail is a conspicuous character, by 
which this species may in a moment be recognised. The internal economy is, in most 
examples, sufficiently clear. A three-fold brain is seen: the mid-lobe pear-shaped with 
a long slender neck, the bulb reaching far below the mastax; the side-lobes compara- 
tively short. I have seen the mid-lobe filled with granular matter, not quite opaqne, 
but darkly turbid. A deep-red eye, large, oblong-square or ovate, is seated on the neck 
of the mid-lobe. An ample mastax, with normal trophi, nearly fills the breadth of the 
pectoral region; followed by a vast stomach, in most examples, densely filled with dark- 
brown conglobate rolls of food; sometimes with no glands visible, at others with two 
small glands, dark, with a large oil-globule within each, of deep orange hue, whose rich 
refraction of light has a very striking effect, like a pair of coloured carriage-lamps. 
The ovary often has a great egg, nearly mature. Lateral canals, one on each side, are 
more or less clearly discerned. on one of which I have seen one vibratile tag; but I 
have not been able to detect a contractile vesicle. 

In manner of life this, like its congeners, is dull and slothful, rolling stupidly and 
aimlessly about, and ever altering its form, but not much given to locomotion. Now 
and then, however, it seeks a new locality; and then it shoots away in a straight line, 
with considerable swiftness and grace, cleaving its path, with dilated front, through the 
water. Iwas so fortunate as to be present at the dinner of this species, as I had been at 
that of C. labiatus. Several large alge were strewn around, among them a Closterium, 
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dark green, very slender, nearly straight, and longer than the Copeus (perhaps C. line- 
atum). ‘The animal attacked two of these in succession, taking hold transversely, yet 
not attempting access there. But feeling its way, it worked, very cleverly, and with 
manifest intelligence, till its jaws reached the tip. At this, then, they worked eagerly, 
drawing it in, so that it stretched out lengthwise from the head. No impression, how- 
ever, was made on the flinty frustule, and it was presently relinquished, to attack 
another, equally in vain. After some hours, I perceived that it was essaying food 
again; and again one of the same long Closteriwms, which now was drawn far down 
the buecal funnel; while the mastax in its usual position had already eaten a good deal 
of the desmid, chewing it away, as one would eat a radish. The great auricles (in this 
very example) were reluctantly and charily put out. They would not be suspected at 
other times. During several hours’ observation I saw them extruded only on one occa- 
sion, when the creature was gliding through clear water. And then, it thrust out first 
one and then the other, timidly and tentatively, as it were, and drawing each back 
before it was nearly out; then again protruding it; till, by this time, some impediment 
was reached, and J saw neither any more. Such was very much my experience of others 
also. ‘The first specimen that I saw occurred in water sent me, in June, by Dr. Collins 
from his ‘‘ happy huntimg-ground”’ at Sandhurst. But more recently Mr. Bolton has 
sent me examples from the prolific ditch in Sutton Park, near Birmingham, where it 
revels in company with labiatus and spicatus.—P.H.G.] 

Length, 7, inch. Habitat. Pools and ditches where the larger Diatomacee abound. 
Sandhurst; Birmingham (P.H.G.). 


C. caupatus, Collins. 
(Pl. XVI. fig. 5.) 


(SP. CH. Form slender, swelling in the middle; auricles wanting ; one occipital 
antenna, and one lumbar tentacle; tail mindte. 

In “Science Gossip ’’ for 1872, Dr. Collins described and figured this Notommata of 
singular facies. I had long desired to examine it, having had my curiosity excited, not 
only by the brief diagnosis of its discoverer, but by numerous pencilled sketches in his 
well-filled note-books, committed te me from time to time by his courtesy. At length, 
by his kindness in sending me samples of water from the original habitat, I have been 
gratified by the sight of several specimens in healthy activity. It is a species much 
more abnormal in appearance than in structure: an appearance which depends on the 
seeming severance of the head from the body by a long interval. The head is large, 
somewhat square in outline, and, owing to the definition of the brain with its eye, and 
of the mastax, it catches the observation in a moment. Then follows a neck of unusual 
length; and though its thickness is scarcely less than usual, its extreme transparency 
and colourlessness render it hardly visible till focussed ; and it contains no organs, save 
on each side the twisted lateral canals, of such filmy mistiness as scarcely to be 
perceptible when searched for ; and so there seems nothing at all, save the cesophagus, 
a tube of great subtleness and slenderness running through the middle of its entire 
length. We seem to see an oval abdomen filled with viscera, and a head tied to it at 
the end of a long string. The head carries at each frontal corner a small globe refractive 
of light, which I take to be an auricle, though I have not seen them retracted or pro- 
truded, nor are they manifestly ancillary to speed, being visible uniformly in the animal’s 
twinings and crawlings. The frontal surface between these auricles bears vibratile sete, 
as well as ordinary locomotive cilia. A large well-developed brain occupies the whole 
width, and descends, sack-shaped, far down the occiput, bearing on its facial side a bril- 
liant crimson globular eye, and in its rear, supplying a nerve-thread to the sensitive seta 
which runs through an antennal tubule, projecting from the back of the head (figs. 5e, d). 
A mastax of ordinary form in the family has the bent mallei of some thickness. It 
is figured at 54 from some very good observations, though, from difficulties inseparable 
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from the circumstances, I dare not vouch for the minute details, particularly of the 
incus-rami. The respiratory organs, in the form of slender cords, loosely twisted 
together, but, as I presume, tubular, can be traced to the very front of the head; at 
least to the point on each side where the proximity of the brain to the integument 
allows them to be no longer discerned; and thence backward without interruption, till 
their ends ramify and are lost on the walls of the ample contractile vesicle that occupies 
the termination of the abdominal cavity. It was an operation of much delicacy, but 
with a }-in. obj. I think I satisfactorily followed the entire course described. In the 
ample abdomen the viscera are large. The alimentary canal is clearly separated into a 
stomach and an intestine. In all the individuals examined, neither of these held any 
visible food, but both were tinged with pale umber-brown. An ovary of embryonic 
vesicles, and a great dark ripening ovum, were conspicuous in one. At the expansion 
of the long cesophagus into the stomach are the pair of ovate colourless glands, which 
possibly are biliary, and may impart the prevalent yellow-brown tinge to the digestive 
canal. The dorsum, just before the point where it contracts into the foot, rises into an 
angular prominence ; which must be regarded as a true tail, because beneath and behind 
it is the common excrementary outlet, whether for matters urinary or feecal—the cloaca. 
The anterior side of the orifice is crowned with a bristled tubercle (fig. 5d), very closely 
resembling that projecting from the hind head. It seems a tubular wart with a thick- 
ened rim, bearing a rather short seta on the summit. From the base of this are 
discerned, clearly running down through the transparent tube, two fine lines, which 
probably are the optical expression of a nervous cord, bending forward to some sensible 
distance up the body, till lost behind the viscera. I searched (vainly) for some ganglion 
in the vicinity, with which this thread may communicate. But I rather presume that 
it runs through the body, and communicates with the great brain at the very front. It 
seemed to me that each of these tentacular warts, both that on the head and that on 
the tail, is susceptible of sensible elongation, and of occasional withdrawal, partial or 
perfect. The foot is slender and colourless, like the anterior parts, and is terminated by 
two minute and delicate toes; from which two long, club-shaped muscles pass forward 
nearly to the cloaca. 

The species was discovered by Dr. Collins in 1865, in a small pool near Sandhurst 
Military College, whence he has recently sent me a supply. There seemed here the 
exercise of a sense of companionship, at least in captivity. After some days this species 
became rather numerous in the bottle of water-moss, and I have had, perhaps, a dozen 
in my live-box at once, of various ages. I noticed, much too often to be merely 
fortuitous, that they were in the habit of associating in couples, two beimg generally in 
close contiguity, and now and then coming into actual contact; the one crawling, in 
their lithe embracing manner, over the foreparts of the other; separating, however, 
immediately after. It was not sexual. In young individuals, not more than half as 
long as the adult, all the characters are developed; except the great length and almost 
invisibility of the neck, which are not so manifest.—P.H.G.] 

Length, ;4, inch. Habitat. Sandhurst, Berks (Collins); Dundee (P.H.G.). 


C. Cerserus, Gosse, sp. nov. 
(Pl. XVI. fig. 3.) 


Notommata centruva. Gosse (nec Khr.), Ann. Nat. Hist. 2 Ser. vol. viii. 1851, p. 200. 


(SP. CH. Tentacles wholly wanting (or unobserved) ; auricles small; brain three- 
lobed ; tail a minute tubercle. 

This species approaches the ordinary Notommate, in form and in the absence of 
those projected organs of sense which characterise the other species of this genus. 
Yet the general aspect, the sluggish manners, and the three-lobed brain, seem to war- 
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rant me in placing it in this genus. Indeed, when, five-and-thirty years ago, I first met 
with it, I concluded that it was identical with Ehrenberg’s N. centrura. But I have 
lately seen several more examples, which have convinced me that it is still an un- 
described species. 

The form is rudely cylindrical, with many irregular constrictions, and the abdominal 
regions somewhat swollen. The front is rondo-truncate, with a minute auricle on each 
side. These seem scarcely protrusile, though the oval space in which ciliary action is 
seen appears in each. The ciliated face is prone, and reaches far down; no lip appears. 
At the hinder extremity there is a distinct tail, small, saccate, almost amorphous, 
beneath which the cloaca opens, as I saw by the actual emptying of the rectum. A 
very short foot carries two minute, conical, pointed toes. The brain consists of three 
sacs, of which the central hangs low, being seen behind the mastax, and as usual forms 
a long tube at the origin, in which is the eye of lenticular form, and brilliant crimson 
hue. The lateral sacs are moderately short. All three are more or less occupied with 
opaque granular matter; but in the central sac this is generally (not always) so much 
diluted as to be pellucid. The central sac, too, is occasionally seen truncate at its lower 
end, exhibiting very distinctly at its margin the separate cells of which it is composed. 
The trophi are normal: the mallei apparently four-fingered. The alimentary canal is 
large, saccate, furnished above with small globose gastrie glands, and not sensibly 
divided ; its central longitudinal cavity may usually be traced, full of digesting food of a 
dark umber-hue, while the thick surrounding walls are tinged with the same. The vo- 
luminous ovary, forming a wide horseshoe across the ventral region, its horns directed 
backwards, is full of clear embryonic vesicles, and often carries a dark maturing egg 
which I have seen discharged. The branchial system has the usual form of a rather 
thick cord (probably tubular), not twisted, but hanging so loose as to be thrown into 
many curves, with at least three vibratile tags on each, and the usual contractile vesicle 
of moderate size occupying the hind mid-ventral region. Muscles, both longitudinal and 
transverse, agree with those that I long ago demonstrated in Not. aurita.' The whole 
head is usually tinted with buff, and the mastax-front with red-brown. 

My first example of this species was found in June 1850, in a phial dipped on Hamp- 
stead Heath three weeks before. The more recent were in the sediment of a phial sent 
me by the kindness of Dr. Collins, from the historic pool in Sandhurst Wood. The 
creature, like its congeners, is slow and deliberate in manners, burrowing and rooting 
in its floccose surroundings. Its motions are much like those of the water-bears; in- 
deed, on first catching a glimpse of my subject among the half-hiding sediment, I have 
repeatedly been doubtful whether I was looking at a Tardigrade or one of these massive 
Notommatade.—P.H.G.] 

A specimen of Mr. Gosse’s Copeus Cerberus, which I found in some water from 
Sutton Park, Birmingham, enabled me on one occasion to obtain an excellent view of 
the mastax and trophi; for it every now and then slowly turned its head back, so as to 
bring its ciliated face up to the cover-glass, and thus to rotate the mastax, for me, with 
all its parts in their natural position. I could distinctly see the massive malleate trophi 
unusually thick and broad ; the short, wide, yet graduated teeth of each uncus opposing 
each other at the top of the mastax, like the fingers of the two hands brought just to touch 
at their tips. Immediately above them were two very prominent lips, like a parrot’s 
beak, and evidently of a much harder substanee than the rest of the mastax : they were 
seated upon it, on each side of the opening between the buccal funnel and the teeth. 
These I saw repeatedly open and shut as food passed down the funnel to the trophi. 

Length, .). inch. Habitat. Hampstead Heath; Sandhurst, Berks (P.H.G.), 


' Trans. Mier. Soc. Lond. vol. iii. p. 101, pl. xv. 
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Genus PROALES, Gosse. 


GEN. CH. Of moderate or small size; body generally cylindric, or larviform ; 
ciliated face more or less prone ; brain clear ; auricles and tail wanting. 

This again is an extensive group, containing many species, some of them of familiar 
occurrence, often obscure, of indefinite character, and hard to be distinguished. Some 
are entozoically parasitic on other creatures. The vibratile cilia are disposed on a face, 
along that side of the head which is more or less in the ventral plane. Their bodies are 
usually lithe, soft, and versatile; their motions rapid and various. 


P. pectrrens, Ehrenberg. 
(Pl. XVIII. fig. 6.) 


Notommata decipiens . : : Ehrenberg, Die Infus. 1838, p. 431, Taf. lii. fig. 6. 
55 vermicularis 5 6 Dujardin, Hist. Nat. Zooph. p. 648, pl. xxi. fig. 7. 


(SP. CH. Body cylindric, slender, worm-like ; foot undeveloped ; toes minute. 

This much resembles a dipterous larva; haying a soft, flexuose, slender body, with 
a rounded front, and two minute, conical toes, without any sensible foot. A large, oc- 
cipital brain carries a red eye, distinct, though small; a crystalline lens is conspicuous, 
seated on, and partly imbedded in, the pigment-globule ; the latter much the larger. 
(See Duj. loc. cit.) Near the front are two clear colourless granules, usually distinct in 
the many examples that I have met with. These may be readily mistaken for eyes 
when the animal is in motion. A mastax with trophi of normal form leads by a very 
long and slender esophagus to a cylindric alimentary canal, with usual accompaniments. 

I first found this in 1849, in waters near London both north and south. Since then 
it has occurred repeatedly in various localities. When I saw my first example, it was 
spinning round on its long axis. After a while it became less impatient, but still very 
lively. It frequently bent itself up double, in the manner of a caterpillar, and occasion- 
ally shrank up into a wrinkled, shapeless ball, remaining thus awhile quiet. Gliding 
through the water by means of its rotatory cilia, its motion was not particularly rapid. 
Though I have called the trophi normal, there is, in the form of the rami, a manifest 
approach to these organs in Diglena.—P.H.G.] 


Length, ;3,; toy}; inch. Habitat. Near London; Epping Forest ; Birmingham ; : 


Stapleton Park, Yorkshire; Dundee (P.H.G.): pools: not common. 


P. rexis, Ehrenberg. 
(Pl. XVIII. fig. 17.) 
Notonunata felis . c 0 . Ehrenberg, Die Infus. p. 431, Taf. lil. fig. 7. 


[SP. CH. Body cylindric, slender ; a large decurved fleshy proboscis ; eye very 
large ; trophi Diglenoid ; foot stowt ; toes slender, pointed. 

Of this little species, the slender trunk is strongly fluted longitudinally. The curious 
projection which Ehrenberg calls a horn, is a thick soft lobe of translucent flesh, which 
curves down before the head, perhaps a tentative organ, and recals what we see in some 
of the Diglene. So also do the pincer-shaped rami; and, as in that genus, they are 
capable of being rapidly and forcibly thrust forth, with a snapping action. The brain is 
broad, and descends far ; it bears on its round extremity an eye so large that it occupies 
fully half the diameter of the body. Yet it is seldom seen; being a lens seated 
transversely, and edgewise to the observer. The stomach too, with high lateral 
shoulders, usually densely filled, hinders the observation, not only of the eye, but of all 
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the viscera.'' Its manners are lively and restless; rarely swimming, but incessantly 
boring and pushing through the yellow sediment in which it chooses to dwell; and that 
so pertinaciously, that when it comes to the edge of a mass, it will not (or very rarely) 
go on into the clear, but turns back, and bores its path anew. If it does sail out for an 
instant, it presently stops short, turns tail, and hurries back to its cover. I have seen 
the pincer-jaws rapidly protruded almost to their full length. I have seen many speci- 
mens, in water and sediment from the ditch in Sutton Park, Birmingham, which Mr. 
Bolton has so successfully explored. 

The new Rotifera Plewrotrocha mustela lately described and figured by Mr. W. Milne 
(‘‘Trans. Phil. Soc. Glasgow,’’ 1885), is very like the present species. He has represented 
the male, which closely resembles the female, but is smaller, and devoid of digestive 
system. The memoir is of high value.—P.H.G.] 

Length. About ,+, inch. Habitat. A ditch near Birmingham (P.H.G.); Glasgow 
(Mr. Milne). 


P. appa, Ehrenberg. 
(Pl. XVIII. fig. 8.) 


Notommata gibba . cS : : Ehrenberg, Die Infus. 1838, p. 430, Taf. lii. fig. 4. 


[SP. CH. Body compressed ; back much arched, deeply incised above the stout 
foot ; toes slender, pointed, slightly decurved. 

The fore parts are separated from the trunk by a marked infolding, as well as the 
foot ; this latter constriction, when viewed sidewise, forms a deep sinus. The first 
example that I met with was in November 1849, in a pond at Battersea Rise. I 
afterwards found other specimens. The front is prominent and round; over it pro- 
jects a semi-ovate plate apparently slightly bent downward, on each side of which 
is a fine seta. Perhaps the more natural place of this species would be in the (restricted) 
genus Notommata, near lacinulata. But the ciliated face is prone. The brain descends 
bag-like, into the occiput, and bears a wart-shaped red eye on its very end. The taper 
rectum terminates in a cloaca, in the deep posterior infolding. A minute contractile 
vesicle is in almost incessant contraction. The foot, with its curved toes, is often 
thrown forcibly back, in the manner of Rattulus. 

The animal is lively, actively swimming, and contracting strongly as it goes, and 
throwing the toes backward and forward.—P.H.G.] 

Length, ,}, tos}, inch. Habitat. Battersea; Stapleton, Yorkshire ; my domestic 
aquarium (P.H.G.): rare. 


P. soRDIDA, Gosse, Sp. nov. 
(Pl. XVIII. fig. 7.) 


(SP. CH. Body nearly cylindrical ; head broad, truncate ; foot very broad, with a 
depression through the median line ; toes minute, conical. 

This is a somewhat clumsy, ungraceful, unattractive species. The whole integument 
is flexible, and thrown into transverse folds, though seemingly stiff. The corona is 
broadly truncate, formed by numerous ill-defined globose masses, on which the cilia are 
grouped. The whole front is capable of little expansion or change, and the motion 
consequent, not very swift. The mastax is ample, of the Notommatous pattern ; behind 
which a brain, moderately developed, carries a red eye, on its side. The eye is often 
invisible ; then suddenly appears as a minute speck (or, as I once saw, two red specks, 
apparently in contact), or, often, as a well-defined considerable mass of rich colour. I 


' Herr Eckstein (Sieb. wu. Koll. Zeits. 1883, p. 363, fig. 29) describes and figures a pair of minute 
dark-red points one on each side of the front, whence a brush of set# springs. These I have not seen 
but cannot doubt that they are of the nature of antenne, and that the red speck is imaginary. He 
describes the proper eye besides, and notices the distinct refracting lens, by which it is embraced. 
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have seen the saccate brain at its hinder end, densely opaque in a great ball, just as in 
NV. aurita, while all the remainder was clear. In every other respect the specimen was 
anormal sordida. ‘The most observable characteristic of this species, by which it may 
without fail be identified (for it is quite constant), is the condition of the foot. The 
hinder half of the trunk, viewed dorsally, insensibly diminishes to a width about one- 
third that of the widest part, where it is abruptly truncate; the hind half of this is 
separated by a slight fold, and appears to constitute the foot-proper. Yet there are no 
visible joints in it, and its outline, as I have said, simply continues the gradual tapering. 
Down the middle of this foot there runs what seems a shallow depression, crossed by 
two similarly depressed transverse lines, and the whole ends in two small conical toes, 
When once this peculiarity has been noticed, there is no mistaking it. 

I first found the species in a tube sent me by Mr. Hood from Dundee, and since 
then in water from Miss Saunders of Cheltenham, and abundantly from Woolston, 
sent by Miss Davies. Some of these last were hyaline, and more active.—P.H.G.] 

Length, ;{, to ;4, inch. Habitat. Many localities in England and Scotland: 
common in pools (P.H.G.). 


P. TIGRIDIA, Gosse, sp. nov. 
(Pl. XVIII. fig. 10.) 


(SP. CH. Body cylindric or fusiform, curved in the manner of Rattulus ; foot 
and toes both long, and bent in a sigmoid curve. 

This animal, I do not doubt, has been confounded by observers, as it was by myself, 
with the N. tigris of Ehrenberg, but this latter I now relegate to another genus, in the 
Sub-order Loricara. The present is certainly il-loricate, and its long ciliate face, 
almost absolutely prone, shows its affinities to be here, though it is certainly osculant 
with Rattulus. Its trophi, too, are symmetrical, and of the Notommatous pattern. 
The cilia of the face seem set on minute eminences; and there are longer sete among 
them. The belly line bends upward and then downward to include the base of the deep 
foot, which again bends upward (7.c. backward) to the toes, and these bend downward 
at their tips. So that the whole line from the face to the toe-tips forms a double 
sigmoid curve of much elegance. In June 1885 I first became cognizant of this interesting 
form. It was haunting the decaying whorls of Nitella, in water from Woolston Pond, sent 
me by the kind courtesy of Miss Saunders. It has oceurred also in other waters. 

It is an energetic animal, given to sudden and rapid changes of motion, shooting 
through the free water with great celerity, the toes stretching behind straight and 
parallel ; now abruptly turning on itself to pursue another course, now arrested by a 
cloud of floccose, to dig into the decaying vegetation with apparent determination and 
vigorous perseverance. The digestive canal is almost invariably dark with granular 
food, of a deep rich-brown hue, A contractile vesicle is usually conspicuous. — P.H.G.] 

Length, +5 inch. Habitat. South and Midland England; pools (P.H.G.): rare. 


P. petromyzon, Ehrenberg. 
(Pl. XVIII. fig. 9.) 
Notommata petromyzon . A 2 Ehrenberg, Die Infus. p. 427, Taf. 1. fig. 7. 


[SP. CH. Body ovate ; foot long, stowt, and very distinct ; toes minute. 

The form is gibbous-ovate, truncate at each extremity, when contracted; the head is 
rounded, protrusile; the foot apparently of one joint, very large and long, but abruptly 
less in width than the truncate body whence it issues; the two toes are very minute 
cones. The character of the foot makes the species particularly easy of recognition. 

The simplicity of the trophi makes them very instructive. The incus-fulerum is 
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thin and blade-like, straight but slightly incurved at the free end, deeply truncate above 
where the rami are jointed, which are long triangular blades arching backwards. The 
mallet are slender rods, each with a process, and an wncus of two fingers.! 

Ehrenberg describes the species as parasitic on the branching Bell-vorticels Hpistylis 
and Carchesium, among whose twigs it lays its eggs; and also in Volvor. I have seen 
it always free, though repeatedly in close association with both these Infusoria. I have 
been acquainted with it from many localities since 1850. It is lively in its motions; 
yet frequently adhering to the glass, and moving by a feeble crawling ; it can, however, 
swim rapidly. Its contractions are almost perpetual, and very vigorous.—P.H.G.] 

Length, when extended, ;+; inch. Habitat. Around London; Walthamstow ; 
Leamington Canal; Cheltenham; Woolston; Birmingham: pools and garden reser- 
voirs (P.H.G.). 


P. parasita, Ehrenberg. 
(Pl. XVIII. fig. 11.) 


Notommata parasita  . ¢ 5 Ehrenberg, Die Infus. 1838, p. 426, Taf. 1. fig. 1. 
Hertwigia volvocicola . 4 : Plate, Jenaisch. Zeits. f. Natur. 1885, p. 26, figs. 7, 8. 


(SP. CH. Body cylindric or gibbous, rounded at each end ; foot and toes wanting. 
Parasitic in Volyox. 

To the characters just given may be added that the jaws are long, slender, protrusile, 
and asymmetric: the mallei being dissimilar in length and curvature; thus recalling 
the Rattulide. A brilliant crimson eye, wart-shaped, sits on the dorsal corner of a 
large occipital brain; from the front of which projects a club-shaped antenna, some- 
times drooping, sometimes erect. The prominent round head is clothed with fine 
cilia, and surrounded by a wreath of stronger vibration; when this is retracted the 
margin is thrown into puckers. 

The habits of this inconspicuous species are curious; for it is parasitic within the 
spheres of Volvox globator. Examining this elegant creature, we may, even with a 
pocket-lens, discern which are tenanted, by a spot differing from the young clusters in 
form and colour. Such a spot proves to be the Proales, snugly ensconced within the 
globe, in whose spacious area it lives at ease, and swims to and fro like a goldfish in a 
glass vase. For the most part it affects the inner surface, engaged in devouring the 
green Monads that stud the gelatinous expanse, or else eating away the embryo clusters. 
Sometimes laid eggs are present, with the Proales ; sometimes eggs alone. The young 
seems always hatched in a Volvoz, and, entering an embryo cluster, is expelled with it. 
Often they eat their way out, and swim atfreedom. Observing in a globe one large egg, 
I opened the globe with a needle, and freed the Proales, placing it in water, and adding 
several Volvoces, all untenanted. But it did not enter one, during several hours’ obser- 
vation. During this period it discharged, loose in the water, an ephippial egg, covered 
with prickles. I have seen a prickly egg and a smooth one, transparent, with eye and 
jaws visible, in the same sphere. One of the latter I saw hatched, the young just like 
the adult. The Volvox appears to suffer little from the depredations of its ungrateful 
guest. The Proales is lively and energetic in freedom. It glides wildly about, often 
in a zigzag course, turning from side to side, as it dashes rapidly along. Sometimes it 
rotates on its axis as it goes; or, becoming stationary, it turns on its blunt extremity, as 
on a pivot. It is perpetually contracting and elongating, and throwing itself into angular 
folds and contortions.—P.H.G.] 

This is one of the partially loricated Rotifera. The soft front of the head, seen dor- 
sally, is truncate, and much like that of Notops hyptopus. The edge of the trunk, within 
which the head can be withdrawn, is chitinous, and scolloped in regular curves, just like 
the edge of a lorica. At the hind end of the trunk, and on the median line of the dorsal 


' See Phil. Trans. 1855, p. 452, pl. xvii. figs. 27-31. 
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surface, is a forked projecting pucker of the hardened skin, so greatly resembling the 
notch in the lorica of a Brachionus, that I thought at first that the structures were 
identical. Ehrenberg (loc. czt.) says that the ereature has a minute, and slightly project- 
ing foot; which, as Mr. Gosse has stated above, it certamly has not: but it is clear, 
from Ehrenberg’s description and figure, that he has mistaken the forked pucker which 
I have just described for a pair of small toes; a mistake easily made when the dorsal 
surface is presented to the line of sight from a certain point of view. The animal’s dor- 
sal outline reminds one of Notops hypiopus ; which Rotiferon is also partially loricated. 

I have often seen one of these little creatures ineffectively nibbling at the gonidia of the 
Volvox which it inhabited ; but once I watched one bite its way into what was, I sup- 
pose, a softer place than usual ; and a moment after I saw a long stream of bright green 
globules course swiftly through the mastax, down the cesophagus, and into the stomach.! 

Length, =}; to ,}, inch. Habitat. Wherever Volvor is numerous: London, 
Birmingham, Leamington, Dundee (P.H.G.); Clifton (C.T.H.). 


Genus FURCULARIA, Ehrenberg. 


(GEN. CH. Body gencrally larviform, cylindrical, with a tendency to enlargement 
in the lumbar region ; wsually compressed ; front conical, broad, and deep ; eye single, 
frontal, sometimes wanting ; incus forcipate, much developed, protrusile; toes two fur- 
cate, usually conspicuous. 

It is not easy to attach to this genus such a definite character as shall be really use- 
ful to the student for identification and diagnosis. Ehrenberg is very vague. He gives 
but two distinctive points,—the frontal eye, and the forked toes. The latter is worth- 
less, as being indistinctive ; and the former is unfortunately not constant, or not always 
available. Eckstein’s character for the genus is really but the character of one species, 
inapplicable to others. Yet it is a good genus (as used by Ehrenberg, not by Dujardin), 
and easily recognized in almost all its members, by one who is personally familiar with 
them. Possessing much resemblance to the species of the extensive genus Proales, the 
Furcularig have an aspect, as well as habits, of their own. Both aspect and habits are 
more easily detected than described. The front, more or less a low cone of wide base, 
in vertical aspect, with a minute but usually conspicuous crimson eye set at the very 
point, with no lateral developments—this is doubtless highly characteristic. So also 
are the toes, in general strongly marked, very active, and often thrown spasmodically 
backward, above the body-plane. There is one feature in their habits which is markedly 
prevalent: the predilection which many of them show for darkling retreats, and the 
tenacity with which they cling to them. No hare flees to cover more eagerly. Examples 
will be given in detail presently. 

The species are vivacious, energetic, restless, eager, predatory. The strongly deve- 
loped rami of the powerful incus, moved by proper muscles, are capable of protrusion 
from the face of the front, with a fierce snapping action, in which, however, they are 
rivalled by other kindred genera, such as Diglena and Distemma in particular. The 
recognized species are not nwnerous. Ehrenberg admitted four. To these I have 
added five others, including the F’. marina of M. Dujardin (if, indeed, mine is identical 
with his); but one of Prof. Ehrenberg’s has not been yet met with in Britam. They 
are wide-spread, and are not yery uncommon, in the sediment of pools and ditches. 
Two species which Ehrenberg placed in his great genus Notommata, I prefer to place 
here.—P.H.G.] 


1 Dr. Plate (loc. cit.) has described P. parasita (Notommata parasita, Ehr.), male and female, as a 
new species under the name Hertwigia volvocicola, on account of its having no toes. Dr. Cohn gave 
an excellent figure of the male in Sieb. w. Kill, Zeits. 1858, but drew the female with two minute toes. 


NOTOMMATADAE. 41 


F. rorricuna, Ehrenberg. 
(BIRO fig-15) 


Furcularia forficula . E : Ehrenberg, Die Infus. 1838, p. 421, Taf. xlviii. fig. 5. 
5 5 5 ‘ 6 Gosse, Ann. Nat. Hist. 2 Ser. vol. viii. 1851, p. 199. 
5H) ( . 0 Lord, Micr. News, 1884, p. 235, fig. 27. 


(SP. CH. Body stowt, straight, nearly cylindrical; broadest at the head, which 
comes to a frontal point, where is a single red eye ; toes two, furcate, blade-shaped, 
acute, decurved, the ventral edge of each notched with two strong teeth. 

The deep sickle-shaped toes, having their under-edges notched near the base, readily 
identify this! Its form is nearly cylindrical, slightly thicker in front; the back is 
sometimes gibbous, viewed laterally. The head forms a short regular cone, whose base 
is the width of the head, at the apex of which is placed the small but distinct red eye. 
The whole front appears set with cilia, which cause two vortices: a turbid occipital 
brain is visible, carrying the eye at its anterior extremity. In contact with this as 
usual, is an ample sub-globose mastax, with characteristic trophi. A long esophagus 
leads to the alimentary canal, which has thick granular walls, and bears two large 
gastric glands. At times the dorsal portion of the stomach is inflated into a large 
clear bladder, which displaces the granular walls around it. As this often appears and 
vanishes rather suddenly, it has a singular effect. Towards the hinder part the granu- 
lation becomes less opaque; but whether there is any division between stomach and 
intestine has not been clearly seen. A small contractile vesicle lies around the base of 
the foot, and I have sometimes been able to trace the lateral canals and vibratile 
tags. A small oblong or cord-like ovary generally occupies the venter, sometimes 
dilated into a maturing granulate ovum. Many longitudinal muscles are visible, but 
the contractions and contortions of the animal are so incessant as to render it almost 
impossible to define them. By these contortions the firm skin is thrown into various 
irregular angular folds. The foot seems composed of two joints, of which the basal is 
by much the stouter, each enclosing a gland. The curved broad blade-like toes bend 
downward at their sharp points; each is eut into a strong projecting sharp tooth at 
its base, and its foot joint immediately preceding has two teeth exactly similar. 

Ehrenberg alludes to this animal as very rare. I haye been familiar with it for more 
than five-and-thirty years, and I consider it by no means uncommon. I used to meet 
with it in the waters around London, and have since found it in very many localities, 
often among conferya, and in the floccose sediment of ditches. In confinement it is 
often most restless, constantly swimming about with a swift gliding shooting motion, 
and throwing itself into frequent folds and twistings. The body is nearly colourless, 
but for the opacity of the granulate viscera, which appear white by reflected light. 

On repeated occasions I have observed, in this species, the curious habits already 
referred to of inhabiting tubes, for some unimaginable purpose, of its own ingenious 
manufacture. I cite the following note from my Journal, jotted down while under my 
eye. ‘A fine specimen I found tenanting a long curved passage, in the yellow-brown 
floccose from the ditch in Sutton Park. This was just wide enough to allow it to move 
freely, and to turn its soft flexible body, when needed. It was about twenty times the 
animal’s length, outwardly undefined, being but a cavity formed in the irregular mass 
of accumulated floccose. Within this, semi-transparent in parts, the FPurcularia was 
diligently pushing its way from end to end, turning back on itself the instant the end was 
reached, not showing its nose out in the clear for a moment, and returning on its course ; 
moving with considerable rapidity, never deviating and never resting. But after doing 
this a long while, perhaps an hour or two, it began to pause here and there, and to move 


‘ Ehrenberg describes and figures a species, Distemma forficula, of which I know nothing more, 
with toes closely resembling the aboye. Only, to judge from his figs., the toes are recurved instead of 
decurved, and the notching is on the dorsal instead of the ventral edge. 
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more slowly. I at last picked the sheltering material to pieces with needles in order to 
be quite sure of the species: for I had not yet had one satisfactory view of it at this 
time. Yet even then it kept obstinately under the floccose, refusing to come out into 
the open, even when its tube was torn up.’’ On another occasion, lately, a striking 
illustration of the fierce appetite of this carnivorous creature occurred to me. One in 
the live-box was driving to and fro in its eager headlong way, when its course was 
suddenly arrested. A Nais worm had been wounded, probably by the pliers in taking 
up the milfoil from the phial, and a cloud of the pale flesh-granules had oozed, and was 
still oozing, out of its side. The Furcularia, aimlessly swimming, had come to the out- 
side of this cloud, and its whole manner was changed instantly. It darted at the mass, 
snapped and snapped again, turning hither and thither, but not leaving the vicinity. 
The sharp rapid momentary projections of the head and of the jaws showed how 
heartily it was enjoying its unexpected meal. This went on for some time; but I was 
called away, and was compelled to leave my hungry little friend at his dinner.—P.H.G.] 

Length, ,/; inch to y}, inch. Habitat. Around London, Dundee, Birmingham, 
Hants, Devonshire, and elsewhere (P.H.G): by no means rare. 


F, eraciuis, Ehrenberg. 
(PL. XIX. fig. 14.) 
Furcularia gracilis 5 ‘ : Ehrenberg, Die Infus. 1838, p. 421, Taf. xlviii. fig. 6. 


(SP. CH. Body slender, compressed, the ventral line making a pronunent angle; 
front rownded; face oblique; toes slender, straight, acute. 

This well-marked little species is of slender form, as its name imports, nearly equal- 
sided, somewhat compressed, occasionally gibbous at the hind-back, the outline of the 
belly concaye, with a salient angle about two-thirds from the head, whence it abruptly 
recedes to the short conical foot. The front is rather small, rounded; the face 
obliquely prone, ample, clothed throughout with cilia. The jomts of the foot are 
not readily separable; the toes, furcate, slender, acute rods, almost straight, are about 
one-fourth as long as the body, and are usually carried parallel. The eye is small, but 
conspicuous, of a vivid crimson, situate as usual in the middle of the very front, at the 
anterior extremity of the brain. A little wart-like projection is seen on the occiput, 
which is probably an antenna. The mastax is long and pear-shaped, containing a 
strongly forcipate incus, of which the fulcrum is evanescent, with a pair of long incurved 
mallei. The rami seem to reach over in a long descending pair of points, probably 
accessory to, but distinct from, the glassy rami themselves. The latter are frequently 
protruded from the oblique face, to bite the flocculent matter, adhering to the moss, 
and to seize atoms with a short snapping action. 

I obtained this species in some abundance, near London, in my early researches, 
among the stems and bracts of a submerged moss. Since that time, it has occurred in 
widely separated localities, never with any notable variation. Its manners are active, 
writhing nimbly along with the toes stretched out behind, but now and then, for an 
instant, widely expanded.—P.H.G.] 

Length, s1, inch to ;1; inch. Habitat. Pools, wide-spread; London; Stapleton 
Park, Yorkshire; Woolston ; Caversham; Cheltenham ; Dundee; Oban (P.H.G.). 


F. cmca, Gosse. 
(Pl. XX. fig. 4.) 
Furcularia ceca . . 6 6 Gosse, Ann. Nat. Hist. vol. viii. 1851. 
[SP. CH. Body cylindrical, the ventral line straight ; front rewnd ; head separated 
by a strong constriction; eye wanting or invisible; toes slender, slightly recurved, 
obtuse. 
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This species is much like the preceding: yet it seems sufficiently distinct. The 
figure is truly cylindrical, with a hemispherical head, and a short conical foot, each 
divided-off by a strong fold. Both the folds are bounded body-wards by a distinct 
thickened ring, the anterior by far the stronger; there is a third fainter transverse fold 
just behind the mastax. The face is prone; but its plane is curved, not flat as in 
gracilis. The great obtuse cone which forms the foot has but two separable joints, of 
which the hinder is notched behind, and carries two fureate slender rod-shaped toes, one- 
third the length of the body, very slightly recurved at the tips, which are rounded. 
This last character, which may seem unimportant, is, I think, constant. 

The whole visible head, in vertical aspect a perfect hemisphere, appears clothed 
with short cilia, which extend also over the prone face, as far as the great constriction. 
No eye was discernible. The toes are commonly held in mutual contact, the tips often 
slightly crossed. 

The manners were much like those of the other smaller Furcularie ; it both crawled 
and swam, but not swiftly. It was found in July 1850, in the sediment of a phial 
which had been dipped five days before, from Oldham’s Pond, Leamington. A few 
weeks afterward, I met with another in the same phial, which well sustained my judg- 
ment of the distinctness of the species; while it gave me a few additional details. 
It had an occipital brain, but again no trace of eye. The alimentary canal has a pair 
of minute gastric glands; it was traced clearly to the cloaca, which appeared on the 
dorsal surface of the foot as a minute notch. The esophagus, a long slender and 
somewhat sinuous duct, leads from the back of the mastax to the stomach. These 
two examples have furnished all the information that I possess of it.!—P.H.G.] 

Length of body, +}, inch; of toes, ;}, inch; total, extended, ;}; inch. Habitat. 
Leamington (P.H.G.); Sandhurst (?) (Dr. Collins). 


F, appa, Ehrenberg. 
(Pl. XIX. fig. 18.) 


Furcularia gibba . 3 A S 3 Ehrenberg, Die Infus. 1838, p. 420, Taf. xlviii. fig. 3. 


(SP. CH. Body oblong, slightly compressed, convex on the back, flat on the belly ; 
the gibbosity of the back abruptly falling off steep to the foot; toes furcate, style- 
shaped, straight acute, nearly half the body-length. 

For more than thirty years I had assumed that this species was well known to me ; 
when at length I discovered that what I had supposed F’. gibba was really a loricate 
form, with a cleft dorsum, presently to be introduced under the name of Diaschiza 
semiaperta. Lately, however, I have met with an animal precisely agreeing with Ehren- 
berg’s description and figure. Yet I judge it highly probable that other observers have, 
like myself, confounded the common Diaschiza with the rare Furcularia. 

As I have seen but a single example of the real Simon Pure, I can add nothing to 
the published descriptions, except what may be gathered from the figure.— P.H.G.] 


F, ENSIFERA, Gosse, sp. Nov. 
(Pl. XX. fig. 3.) 


(SP. CH. Body gibbous; toes simple, blade-shaped, wider vertically than laterally ; 
foot-joints wanting ; eye wanting. 

I first observed this rather attractive species in July 1885, in water taken from one 
of my window jars, where aquatic mosses had been growing for several months. ‘The 


' Except that Dr. Collins, in his Note-book kindly communicated to me, has pencil sketches of 
what he supposes to be this species, taken at Sandhurst, Berks. Its form, however, is much more 
gibbous behind than that of mine. 


44 THE ROTIFERA. 


mosses originally came from one of the Scottish lochs, and the ancestors of these Rotifera 
may have been then introduced. But I constantly rinse out my live-boxes, after an 
examination, in one or other of my reservoirs; and as I have received samples of water, 
animals and plants, from many kind friends in various parts, it is impossible to trace the 
original habitat of any species which either of them may now contain. 

In form the present species much resembles ceca or gracilis; it is, however, larger 
than either, nearly, if not quite, equalling forficwla in dimensions. The gibbosity of 
the back, its abrupt descent to the cloaca, and the peculiar mode of carrying the toes 
behind, more easily seen than described, are all characteristically Furcularian. 

A remarkable peculiarity, that strikes the eye at the first glance in the vertical 
aspect, is that the toes seem to be articulated direct to the trunk, without the interven- 
tion of the usual foot-joints. This is not an accidental malformation, but is evidently 
proper to the species, all the specimens being alike. The toes, too, are wide apart at 
their bases, the interval being sometimes straight, sometimes running up into an angle 
(fig. 3). They are in general carried nearly parallel; but they are often stretched so 
wide apart as to be horizontal, or, on the other hand, crossed. I could detect no eye, 
nor any brain, nor even turbidity, though I sought diligently. All the examples were 
brilliantly transparent, but most were tinged with a very delicate shade of canary- 
yellow, the stomach and intestine usually gorged with food of a warmer hue. The front 
and face are of a pale orange-tint. 

The manners of this species are exactly those of its fellows. In the live-box half-a- 
dozen congregated under a single leaf of the moss, neglecting other leaves, though there 
were plenty more, apparently as eligible; and there they kept restlessly moving to and 
fro, twining and twisting on themselves, swo more, beneath the translucent green leaf. 
The freedom and facility with which they turn round within their own length and 
breadth is remarkable. It is effected with marvellous rapidity, and with no change of 
place, but only of position. You are looking with a high power at the head or mastax— 
a twinkle, a dimness—and in an instant you see the toes in the very spot! The creature 
has turned itself quite round, and is off on its steps.—P.H.G.] 

Length, ,1, inch; of which the toes make about one-fourth. Habitat. The leaves 
of aquatic moss in a tank (P.H.G.). 


F. marina, Dujardin. 
(Pl. XIX. fig. 15.) 
Furcularia marina z 7 5 Dujardin, Hist. Nat. Zooph. 1841, p. 649, pl. 22, fig. 4. 


[SP. CH. Body long, cylindrical; toes blade-shaped, simple, decurved, pointed, 
minute ; eye wanting. Marine. 

The great length and uniform thickness of this species, truncate at each end, obliquely 
in front, transversely behind, distinguish it readily from its fellows. There is a lobu- 
late, pointed glandular brain in the occipital region, on which no eye-speck can be 
detected by either transmitted or reflected light. Behind this are some minute, seem- 
ingly isolated bodies, which may be connected with the branchial system. The points of 
the jaws are frequently pushed out from the oblique front to a considerable distance 
(fig. 15a), and retracted rapidly and repeatedly, with a snapping action. A minute 
protrusile antenna (?), ciliated at the tip, is seen behind the buccal funnel (fig. 15a). 

It was in August 1854 that I became acquainted with this interesting species, already 
made known by M. Dujardin in 1841. I had been keeping a small marine aquarium 
ever since February; but during a two months’ absence from home in the summer, 
most of the creatures had died, and were decomposed on my return. The water, how- 
ever, remained fairly pure; and I therefore merely removed a good deal of the decayed 
matter from the bottom, and restocked it, mainly with Actimie. On the sides of the 
tank, and in the sea-water, I found this pretty /urcularia by thousands, associated with 
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a species of Huplotes, and a few of a Colwrus. I have since found it repeatedly in sea- 
water from the Tay Estuary. It is active and sprightly in its manners, browsing among 
the floccose ; frequently elongating and contracting its body, and occasionally swimming 
in the open water.—P.H.G.] 

Length, »4, to;+, inch. Habitat. A marine aquarium; tide-pools in the Firth of 
Tay (P.H.G.). 


I’. Bouront, Gosse, sp. nov. 
(Pl. XX. fig. 2.) 


[SP. CH. Front rondo-truncate ; body fusiform ; foot-joints small; toes conical, 
about half as long as the foot ; eye small. Lacustrine. 

This species I at first supposed to be Ehrenberg’s £. Reinhardti, which has not yet 
occurred to British research; but, on mature consideration, there seem important 
differences, which warrant my raising this to specific rank. Reinhardti is stated to be 
yda inch in length, which is not so large as F’. forficula and F’. gibba; whereas this is 
gz inch in length, and so is a very giant among Furcularie. Then the foot in 
Reinhardti is half the length of the body: in Boltoni about one-fourth ; the toes in the 
former are minute, one-fifth to one-sixth the length of the foot: in the latter rather 
long and slender, full half the length of the whole foot and toes. Ehrenberg speaks of 
‘‘the great eye’’ as an attractive feature in his species; but in this, the eye is, as usual, 
minute and inconspicuous. Lastly, his species is marine, living parasitically on the 
branching stems of the well-known polype, Laomedia geniculata ; whereas mine oc- 
curred in a pool in the heart of England. Thus I venture to pronounce it new; and 
honour it with the name of that energetic microscopist, Mr. Thomas Bolton, who sent it to 
me. It has evidently very close relation with F’. Reinhardti, as is shown by the general 
form, and especially the spindle-shaped trunk, and abruptly tapered foot. It is a true 
Furcularia, as to its trophi, of which I had a very favourable observation ; the mallet 
being slight and feeble, while the incws is strongly developed with wide, glassy, arched 
rami, produced into long decuryed points. 

The front, in life, is probably conical, as usual; but in the condition in which alone 
I have seen the species, the cone was so low that its outline was nearly straight, with a 
minute but clear red eye-speck occupying the very centre of its edge. The mastax is of 
the usual large dimensions, followed by a slender esophagus, an ample stomach with 
small oval glands, a separate intestine full of dark granulate food, an ovary with a great 
opaque maturing egg, and what I took for a contractile vesicle. The trunk is thickest 
at the lumbar region, and that whether viewed laterally or dorsally. Thence it 
diminishes rapidly to a width less than that of the head, and carries a foot of three 
joints, of which the first is contained within the trunk-walls, and the others are very 
small and slender, followed by a pair of furcate toes, which are of a long conical shape, 
acute, and nearly as long as the three foot-joints together. The whole foot is sometimes 
thrown up towards the belly. 

I first became cognizant of this species in October 1885, a specimen having occurred 
in sediment collected from a ditch in Sutton Park (a locality most prolific in rotiferous 
and other microscopic life) by Mr. Bolton and sent to me. The animal was dead, but 
recently ; so that the form was little altered, and the organs were all im sitw, and readily 
identified. I subsequently found a second rather smaller example in the same tube of 
water, also dead; which afforded me the advantage, always to be prized, of an additional 
study. A sight of the living animal is still a desideratum.—P.H.G.] 

Length, ;!; inch to x4 inch. Habitat. A ditch near Birmingham (T.B.). 
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I’. micropus, Gosse, sp. nov. 
(Pl. XIX. fig. 12.) 


[SP. CH. Foot inconspicuous ; toes minute, conical. No eye visible. 

This small species, known only by a single example, is much like F. forficula in 
form, but the toes are very small in proportion, being cones whose length little exceeds 
the breadth of their base. The animal is clear and colourless; very soft and flexible ; 
constantly contracting and lengthening. The anterior parts are somewhat thick, 
gradually attenuating to the foot, where the width, both transverse and vertical, is less 
than half that of the head. An occasional glimpse of the side (fig. 12a) showed that the 
face was truncate, and obliquely prone; whereas the front viewed dorsally was obtusely 
conical in outline. But the extreme changeability of form, especially in the fore parts, 
and the flexibility, were notable. No brain could be defined, nor any trace of an eye. 
Though, according to Ehrenberg’s arrangement, this should be a Plewrotrocha, if the 
eye is really wanting, yet the whole habit and form of this creature showed its affinities 
to be with Furcularia. I found the specimen described in water sent me by Mr. Bolton 
in December 1884, obtained from a boggy ditch in Sutton Park.—P.H.G.] 

Length, ;}, inch. Habitat. A ditch near Birmingham (P.H.G.). 


F. toneisEta, Hhrenberg. 
(Pl. XVIII. fig. 16.) 
Notommata longiseta . . A Ehrenberg, Die Infus. 1838, p, 432, Taf. lili, fig. 2. 


[SP. CH. Body cylindric, rownd at each end ; foot thick, one-jointed ; toes twice as 
long as the body, unequal. 

The cylindric body is slightly arched, but retains an uniform thickness, The whole 
rounded front is ciliate, with a semi-prone face. The toes, jointed on a thick cylindric 
foot, seem made of spun glass, thick at the base, but tapering to great tenuity, though 
not very acute. The right is about one-fourth longer than the left. The mastax and 
its trophi, én sttw, closely resemble those of Furcularia gracilis ; but I have not resolved 
them satisfactorily. A great brain carries an opaque terminal mass at its pomt. The 
front, viewed dorsally, has the outline of a low cone, with a single minute red eye at the 
very point; and now and then I have seen pushed out what seemed minute lateral 
auricles ; yet with no perceptible acceleration of motion. The contractile vesicle is 
very large. There is a prominent angle on the occiput, which may indicate a protrusile 
antenna; but I have not seen it exserted. 

I had this pleasing species in 1851, from a dyke near Stratford, and presently after- 
ward from Maidenhead. Recently it has occurred in water from Snaresbrook sent me 
by My. H. Davis, and from Woolston, by Miss Davies. It swims slowly, often turning 
to one side; occasionally throwing apart the long toes, and springing when alarmed, 
so as to fling the body more than its own length in an uncertain direction, the sound made 
by the toes striking the glass on such occasions being distinctly audible—P.H.G.] 

Length, to tips of toes, 4; to y4, inch. Habitat. Pools in the southern half of 
England (P.H.G.). 


F. xquauis, Hhrenberg. 
(Pl. XVIII. fig. 15.) 


Notommata aqualis i 3 Ehrenberg, Die Infus. 1838, p. 432, Taf. lil. fig. 3. 


(SP. CH. Tndistinguishable from the preceding, save that the toes are equal. 
Though the resemblance between these two species is yery close, Ehrenberg was 
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certainly right in distinguishing them. Quite accidentally I have had the two in sight 
at once, side by side, yet without the slightest mutual recognition, and thus had facilities 
for comparison. A¥qualis has the body longer and slenderer, more taper, where 
longiseta is gibbous, less divided into apparent joints by constriction, especially at the 
foot, besides the co-equality of the toes in this. Yet, on the other hand, the gibbosity 
of the former nearly disappears when extended in swimming, and then they are much 
alike. 

I first saw this species together with F’. longiseta, and both in some plenty, in water 
from Woolston, in September 1885. Though the species showed no association, their 
manners were exactly the same. The springs made by both and by Scaridiwm, with 
which they have apparent affinity, depend, doubtless, on the length and elasticity of the 
toes : and suggest a certain relation to the 7’riarthrade, and even to the order Sctrropopa, 
in which, toes being wholly wanting, the same function is performed by special limbs, 
long, taper, and elastic.—P.H.G.] 

Total length, about ;},°inch. Habitat. Woolston (P.H.G.). 





Genus EOSPHORA, Ehrenberg. 


[GEN. CH. Body oblong; head dilated and furnished with protrusile auricles ; 
foot very distinct, with telescopic joints, and furcate toes ; eyes three, viz. one large, cer- 
vical, two minute, frontal. 

Of the four species which Ehrenberg includes under this genus I know but the one 
which he has not catalogued in its proper place, but which he subsequently mentioned 
under the head of Diglena awrita. His words are: ‘‘ Dr. Werneck sent me a drawing 
of a new Hosphora, very like the Diglena of Berlin. I found, soon after, in the Berlin 
animal, a pale red point on the opaque sac in the neck, which makes this an Hosphora, 
if it prove to be an eye’’ (‘‘ Die Inf.” p. 444). 

Judging by this species, there is little to distinguish Hosphora from Notommata 
(proper), except the two minute frontal eyes ;! and this distinction is evanescent, when 
we remember in how many species of Notommata Herr Eckstein has seen frontal pig- 
ment-specks. Yet, looking at the form of the trophi, I consider it intermediate between 
Notommata and Diglena.—P.H.G.] 


EK. aurita, Hhrenberg. 
(Pl. XVII. fig. 14.) 


Diglenaaurita . : . ) 
Eosphora aurita a all 
ey 3 : ‘ ci Z Gosse, Pop. Sct. Rev. 1863, vol. ii. p. 475, pl. xx. 


Ehrenberg, Die Infus. 1838, p. 444, Taf. lv. fig. 2. 


[SP. CH. Body cylindric; head separated by a neck ; front slightly convex ; brain 
an opaque globe at the end of a long slender tube; trophi forcipate ; foot slender, 
cylindric ; toes slender, acute, furcate. 

This is an attractive species: its form is elegant and symmetrical, particularly when 
the auricles are everted above the neck; the slender foot and toes well finish the body 
behind; and the prevalent depletion of the viscera with bright pellucid green food, add 
brillianey of colour to the clear glassy vase. To the naturalist, too, it is specially 
interesting. Far down in the body is a transparent ball, filled with opaque matter, 
whence a slender tube extends right up the very front: this tube is more or less turbid 
with like matter. On the ball just where it contracts to the tube is a broad and thick 


' The frontal specks Dr. Leydig denies to be eyes, in the species awrita ; but I have no hesitation 
in pronouncing them to be strictly analogous with what we call eyes throughout the class. 
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lens of crimson pigment, and at the frontal end of the tube, one on each side of it, are 
two small crimson globules.’ All three are beautifully rich and distinct, even by trans- 
mitted light. It is indubitably Werneck’s Hosphora aurita. The jaws are quite of the 
Diglena type, but the mallei are stouter, as in Notommata: the points are often pro- 
truded. A curious feature is that the capacious stomach juts up in two long horns, as 
high as the top of the mastax, distinct from the gastric glands. An ovary and a con- 
tractile bladder, both ample, help to fill the cavity ; and the body terminates dorsally in 
a broad triangular tail, which projects far above the foot, with the cloaca between. On 
the occipital edge is a minute antennal tube and a bristled wart on each side of it. 
This triple arrangement is peculiar. The manners are usually sluggish.2—P.H.G.] 

Length, ;3, to ;}, inch. Habitat. Greenwich Park; Hampstead Heath ; Birming- 
ham: pools; not rare (P.H.G.). 





Genus DIGLENA, Ehrenberg. 


[GEN. CH. Body sub-cylindric, but very versatile in outline, often swelling behind 
and tapering to the head ; eyes two, minute, situated near the edge of the front ; foot 
fureate ; trophi forcipate, generally very protrusile. 

This genus, while Notommatoid in form, has a certain aspect of vigour and intensity 
of function peculiar to it. Though one or two assigned species are massive, the majority 
are slender, lithe and energetic ; the taper and elongate anterior parts habitually thrown 
above the general line of progression, in the manner of some lepidopterous and dipterous 
larvee, as if eagerly explormg. The form of the trophi, though on the Notommatous 
pattern, is very predaceous ; and the sharp, formidably-armed rami of the incus can be, 
and frequently are, thrust far beyond the limits of the head, and forcibly snapped. 
The front, in most of the species, is furnished with a hooked proboscis. The furcate 
toes are, in general, long and sharp, sometimes sickle-shaped. 

Of the eight species included in the genus by Prof. Ehrenberg, lacustris, conura, 
and capitata have not been recognised in Britain; auwrita is an Hosphora, and has been 
just described. To the remaining four, seven species are now added.—P.H.G.] 


D. cranvis, Ehrenberg. 
(Pl. XIX. fig. 6.) 


(SP. CH. Body massive, sub-cylindric ; head rounded, with a frontal proboscis ; 
face nearly prone; a tuberculiform tail; foot large, bulbous ; toes straight, parallel- 
edged, abruptly pointed. 

Of this imposing species my knowledge for many years was limited to a specimen 
which I found in September 1851, already dead, in a dyke at Maidenhead. The trophi 
were beautifully distinct. Their structure was nearly the same as in D. forcipata, but 
the bristle-like teeth that line each side of the incus were much more conspicuous, and 
apparently larger; arranged in double rows. In August 1885, examining an aquatic 
moss growing in a glass reservoir in my study, I found, first one, and then another, 
of the same species, alive and active. The agreement in detail with my dead original 
was exact. Two very minute eyes, nearly close together, are at the front, whence pro- 
jects a small hooked proboscis; and below this the ciliate face is very prone. The 


! Eckstein says that these are connected with the great cervical eye by nerve-threads. 

2 Byferth (On the Lowest Forms of Life, 1878) says that Triophthalmus of Ehrenberg is but the 
young condition of Hosphora ; and that, even in the egg, are seen two dark specks, near the eye, which 
subsequently disappear. But Eckstein (Sieb. w. Koll. 1883) holds this conclusion doubtful, till the 
entire development from the egg has been watched. He confronts the points of consimilarity with 
those of dissimilarity in two instructive tables. 
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NOTOMMATAD A. 49 


brain has a turbid yellowish appearance, at times clearly defined. The alimentary canal 
is very large, darkly granulate, composed of many sacs ; and a slender rectum clearly 
opens into a cloaca below the tubercular tail. Convoluted lateral canals run down each 
side; but no contractile vesicle could be discerned. 

The manners are sluggish ; it twists and wriggles much, with little change of place. 
It is a fine large species, not devoid of elegance when extended; but it often contracts 
into very uncouth shapes.—P.H.G.] 

Length, ;; inch. Habitat. Maidenhead; an aquarium at Torquay (P.H.G.): rare. 


D, GIBBER, Gossc, sp. nov. 
(Pl. XIX. fig. 7.) 


[SP. CH. Body encased in a transparent leathery sheath, hunch-backed ; face 
prone ; frontal proboscis small ; toes long, decurved. 

In sediment from one of my window-reservoirs, I found this large Diglena. About 
the size of D. grandis, 11 much resembles that fine species in general appearance. Its 
form is that of a cylinder, flattened along the belly ; the entire soft parts are encased in 
what we might call a lorica, only that it is manifestly flexible: a difference, perhaps, 
merely in degree. This sheath, of a glassy transparency, is almost unchangeable in 
shape; yet it has marked creases here and there, which are permanent, serving for 
needful flexibility. At what might be called the shoulders, it rises to a conspicuous 
conical hump, diminishing thence by a gradual slope to the hinder parts. The internal 
organs do not rise above the cylindrical body-wall, leaving thus an ample cavity within 
the sheath all down the back; quite empty, save that a very delicate conglobate gland, 
attached by a thread to the hinder extremity, works up and down within it, by the con- 
tractions and contortions of the animal. What seemed the trochal front was, through 
the inclination of the head, nearly on the level of, and continuous with, the ventral sur- 
face, and was covered with vibratile cilia. Behind, the body-sheath is cut off obliquely, 
with a well-marked edge, for the emission of a stout foot, which carries two long curved 
blade-like toes, often thrown widely apart. On each toe, at about one-fourth of its 
length, there is an abrupt decrease of diameter on its superior edge, with the appearance 
of a jomt; and a delicate line crosses each near its point. 

This individual appears to have been subjected to the remarkable accident of the 
protrusion of the entire mastax, with all its accessories, from the frontal face, so that it 
was totally unable to retract it. Whether this was the result of over-eagerness in feed- 
ing, producing unguarded muscular exertion, or of violence from some of its predatory 
foes, I cannot guess. I could discern no mark of any pinch on the body. But there 
was a great extruded mass of flesh, amorphous and motionless, yet bearing a manifest 
resemblance in outline to a mastax: while in an occasional glance that I could get at 
its front, I saw what looked exceedingly like a long ineus and a hooked malleus on each 
side, though only the bottoms of these organs could be shaped, and that very vaguely. 
Besides, there was not a trace of mastax to be seen within the head, for I searched 
carefully for it; the protruded mass was just where it would be, if such a misfortune 
had occurred; there was a conspicuous constriction behind the mass, evidently pre- 
venting retraction; while the mass was apparently of definite and unyielding shape, 
containing hard and lengthened organs. ‘The frontal disk, both above the mass and 
also to a small extent below it, was covered with cilia in rapid, but feeble vibration ; 
no whorls were produced in the surrounding floccose ; no swimming or crawling pro- 
gress was made by the animal; though it constantly contorted its body, and threw about 
its toes. Its vital power was manifestly stricken, and even the movements gradually 
grew feebler and feebler. I had not detected the slightest motion within the (supposed) 
mastax ; its nerves had been probably paralysed at once. But fragments of the floecose 
sediment kept on adhering to the exposed parts, as if these were glutinous; and this 
was more manifest at first than after some time. From the summit of the front a 


minute finger-like proboscis descends. —P.H.G.] 
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Length. Of head and body, ;3, inch; of toes, 5}, inch ; total length, about 1; inch ; 
vertical height at hunch, about g}, inch. Habitat. An aquarium (P.H.G.). 


D. rorcipara, Ehrenberg. 
(Pl. XIX, fig. 2.) 
Diglena forcipata . e : Ehrenberg, Die Infus. 1838, p. 443, Taf. ly. fig. 1. 


[SP. CH. Body cylindric, rather stout, obtuse at each end; face long, prone; 
trophi typically forcipate; toes scythe-shaped. 

This is one of the imposing species; stout, though more larva-like than either of the 
foregoing. The integument is again firm and thick, and forms tranverse folds, which are 
constant. The bluntly-tapered head carries the usual decurved fleshy proboscis, whence 
the ciliated face descends in the ventral plane to a length about one-third that of the 
body. A turbid brain descends far down the occiput, and bears two minute eyes on the 
very frontal edge. The mastax and jaws show a fine development of the form normal 
in this genus,! and perhaps they could nowhere be studied with greater advantage. 
The digestive apparatus differs little from that of D. grandis, or other species, but 
there is here no projection above the cloaca. The foot is large and bulbous, severed 
from the body by one of the strong folds; it bears-two toes, which are stout, shaped 
like the blade of a pocket-knife or scythe. A large contractile vesicle occupies the 
lower abdomen, which appeared strangely divided into two by a strong constriction. 
Small vibratile tags were seen on attenuate threads running down each side. 

I made acquaintance with this species, crowding the edges of a jar of water dipped 
from the ‘‘ Black Sea’’ at Wandsworth, in January 1850. It was active, but little given 
to locomotion. Its numerous cilia are in constant agitation, and appear pale blue 
by reflected light ; while the minute ruby-like eyes sparkle on the colourless body, the 
turbid parts of which are like whitish clouds. What I have called the proboscis may 
possibly be a broad lip, for it is visible only from the side. The wide spread of the 
toes is characteristic.2—P.H.G.] 

Length, 2; to 7; inch. Habitat. Domestic aquaria near London, and Torquay 
(P.H.G.); Sandhurst, Berks (Collins). 


D. crrctnator, Cosse, sp. nov. 
(Pl. XIX. fig. 4.) 

[SP. CH. Body slender at each end, gibbows in the middle; proboscis acute ; 
mastax moderate; toes slender, strongly incurved. 

The fore parts are slender and nearly cylindrical (but flattened on the oral surface), 
swelling somewhat suddenly to a great ovate body, gibbous on the back, but flat on the 
belly ; and as suddenly diminishing behind to a rather thick and short foot, which carries 
a pair of toes, each one a very regular quadrant of a cirele in outline, broad at the base, 
running off to a very fine pomt. These toes are decurved, and also incurved towards 
each other, like the legs of a pair of calliper-eompasses; and often thrown widely 
apart. The skin is very flexible, and, as the animal is every moment lengthening and 
contracting, and throwing itself into the most varied contortions, makes many irregular 
folds; yet the form delineated always recurs, and is evidently characteristic. The 
under surface has a remarkable projection (fig. 4a), pointing obliquely backward, more 
or less conspicuous, visible sometimes on each side in the dorsal aspect (fig. 4). This 
seems the limit of the ciliated face, The very front is furnished with a hook, which is 
capable of being thrown forward, as if hinged or jointed; and apparently sidewise also, 
for it is occasionally glimpsed for an instant, at either side of the head. This process is 
not a bent finger, but a regularly curved hook, hard and sharp-pointed. After a while 

1 They are described and figured in my Mem. ‘On the Mand. Org.”’ (Phil. Tr. 1856) 435, figs. 50, 51. 


2 The animal described and figured by Mr. J. E. Lord (Microsc. News, 1884, p. 146, figs. 23a, b, c) 
is, I have little doubt, the present species. 
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the slender fore parts were retracted, and then from the gibbous body was seen project- 
ing a curious little puckered bundle of transparent flesh and skin, as shown at fig. 40. 

This species I first found in the sediment of one of my indoor tanks among decaying 
conferva and milfoil: this was in June 1885. Afterwards it occurred again in a tube 
sent from Dundee by Mr. Hood. All the features were exactly the same as before; but 
this was more impatiently restless. I thought I saw a pair of frontal eyes, but I could 
not be quite positive. In a brief quiescence I made a careful study of the trophi, whose 
points are in contact with the very skin of the front.—P.H.G.] 

Length, ;35 inch. Habitat. An aquarium at Torquay; Dundee (P.H.G.). 


D. Girarra, Gosse, sp. nov. 
(Pl. XIX. fig. 9.) 


[SP. CH. Body slender, necked; eyes distinct, frontal, protuberant; toes slender, 
straight. 

This form, having some resemblance to D. circinator, differs from it, not only in the 
more marked neck, but in the toes being quite straight instead of circularly curved. 
For, though this may seem an unimportant character, I think the form of the toes will 
be found to present remarkable constancy in the same species. In circinator I could 
not be certain of eyes, but in this species they are well-marked, though minute, of dark 
hue, situate on the very front of the head, so close to the skin as to be prominent as 
tiny black warts on the surface. The head is small, and its connection with the body 
is by a sort of neck which can be greatly lengthened and attenuated, as the animal 
makes its frequent explorations through the free water in all directions, feeling about, 
very much as an earthworm does in the air. For this the skin is very flexible and 
versatile. The abdomen is tumid; but not so abruptly gibbous as in circinator. The 
foot is taper, and the toes moderately long, straight in every direction, not blade- 
shaped, but regularly diminished to great slenderness, and very fine points. There is 
no tail. Beneath the eyes the front forms a well-marked proboscis, which takes the 
shape of a decurved hook. At times this appears of equal thickness throughout, and 
blunt, or even truncate ; then it is distinctly seen in the same individual much length- 
ened, and tapering to a fine point. Can the terminal part be protrusile? The ciliated 
face is quite prone, and appears to run far back on the ventral surface, where a chin-like 
prominence indicates the end of a ciliated furrow. (See Diglena forcipata, fig. 2a.) 
The skin, though flexible, seems very strong; it is continually thrown into folds by the 
unceasing contortions and contractions of the animal; it looks leathery, but is perfectly 
colourless and brilliantly transparent. It is a lively, vigorous, attractive creature ; 
pushing among the sediment, occasionally swimming with a smooth gliding motion. 

I found another specimen in the same water, exactly agreeing with the above. It 
had the odd habit of forcibly contracting the foot, and throwing back the toes, as far as 
the tapering outline of the body would allow; and then protruding the foot with a jerk, 
bringing the toes at the instant to aright-angle with each other, and therefore horizontal ; 
immediately repeating the curious action; and so for fifty times together. When 
swimming glidingly, it will suddenly quicken its pace an instant, and make a sensible 
snap, as if it seized something ; and this again and again ; though my eye could detect 
no atom in the clear water.—P.H.G.] 

Length, ;}5 inch. Habitat. Woolston (P.H.G.): rare. 


D. caupata, Hhrenberg. 
(Pl. XIX. fig. 8.) 
Diglena caudata . . . Ehrenberg, Die Infus. p. 445, Taf. lv. fig. 6. 
[SP. CH. Body cylindric, long, slender; front broadly truncate, with two frontal 
colourless eyes ; foot short, very thick, with two long straight slender toes. 
It is excessively yersatile and variable in form, constantly contracting into inde- 
E 2 
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scribable shapes (of which fig. 8 may serve as an example), with various sharp folds and 
augles. Yet it may be said to have a characteristic form, which is sub-parallel-sided 
viewed dorsally ; but which, viewed laterally, is narrow for the anterior third, where it 
rises abruptly to nearly double the height. This is generally maintained to the end of 
the trunk, where it descends with even a sharper angle to give emission to a thick foot, 
carrying two long, straight, slender, acute toes. The front is unusually wide and 
truncate, viewed dorsally ; but laterally, it is seen to project into the usual fleshy hook, 
which is probably sensitive, and used to collect and test food. The ciliated face is 
almost prone; behind this is an ample mastax with jaws of the normal pincer-form. 
The viscera present nothing noteworthy. The whole animal is of crystalline clearness ; 
and is devoid of colour, so far as I have seen. The eyes, too, if eyes they are, are two 
colourless globules of considerable size and of somewhat irregular outline, placed wider 
apart than in Khrenberg’s figure, at the very front. ‘The toes are long, tapering regularly 
to produced acute points, but slender throughout and quite straight, whereby they differ 
from those of clastopis. They are frequently thrown forward suddenly to more than a 
right-angle. (See fig. 8 and Ehrenberg’s fig. 4.) The lumbar fold of skin is often strong 
and sharp ; but there is no projection really answering to a tail; and the specific name 
is a misnomer. [examined two specimens in September 1885, from water which had 
stood on my table about four weeks, originally from Woolston Pond.—P.H.G.] 
Length. About ;}, inch. Habitat. Woolston (P.H.G.); Sandhurst (Collins). 


D. PERMOLLIS, Gosse, sp. nov. 
(Pl. XIX. fig. 11.) 


[SP. CH. Body extremely soft and versatile in form, swollen in the middle, broad 
and truncate in front, tapering behind to a thick and long foot ; toes two furcate, slen- 
der, acute. 

I am conscious that the above is an unsatisfactory diagnosis of what I am sure is a 
distinct form. In a tube dipped from a fresh-water loch by Mr. Hood, containing a few 
leaves of milfoil thickly studded with Rhizota, I found a Notommatoid creature, cer- 
tainly new to me, and apparently undescribed. Its most salient character was its exces- 
sive softness, asif it had no skin at all, but were a lump of mere jelly, yet intensely active 
and restless, swelling and contracting, lengthening and shortening, twisting and infold- 
ing, without the slightest intermission, for more than two days while under observation. 
All this made it quite unlike any other Rotiferon I had ever met with. The slender 
toes, at the end of a rather large foot, are very mobile, ever thrown about to their ut- 
most, or suddenly brought point to point with a snap; in this specimen they had the 
remarkable peculiarity of what looked like a minute terminal joint, like a separate claw, 
which, however, was not apparent in other examples. The front is widely truncate, 
composed of many globose transparent cells; from the midst of which projects the usual 
soft triangular proboscis. The ciliated face below this is prone, whence frequently the 
trophi,—an incus with circularly forcipate rami, worked by long mallei,—are protruded 
with energetie snaps and snatches. Below the mastax is a vast alimentary canal, con- 
sisting of nucleate cells; an ovary of embryonic vesicles occupying the venter. I could 
not detect any eye-spots; but a rather short brain filled the occiput. 

I subsequently obtained other examples from the same quarter. In one was a large 
contractile vesicle which I saw discharged, but I could not time its period. The cor- 
ners of the front, when rotating, have almost the appearance of auricles.—P.H.G.] 

Length. About 3, inch. Habitat. A pool near Dundee (P.H.G.) 


D. ciastopis, Gosse, sp. nov. 
(Pl. XIX. fig. 5.) 


[SP. CH. Body cylindric, long, slender; front rounded, without visible hook ; foot 
long, slender, with two long decurved toes. 


NOTOMMATAD AS. 53 


Tam not quite clear whether I ought to name this form. But, assuming that the 
cluster of unequal-sized and irregular-shaped red specks, resembling the fragments of 
crushed rubies, at the very front of the head, represents two frontal eyes, I place it in 
this genus, especially as the trophi appear to agree with those of the slenderer Diglene, 
and there is much similarity to them in general contour and conformation. 

Its shape is long, thin, and nearly parallel-sided, viewed dorsally (fig. 5), abruptly 
narrowed to a very slender foot, and long, thin, acute, decurved toes. Laterally (fig. 5a), 
the lumbar region is gibbous without any marked fold. The eyes, resembling broken 
fragments, as said, are placed at the very front ; and are conspicuous, even in the swift 
shootings of the animal. The front descends to a blunt angle, which may be the 
anterior point of a prone ciliated face. I could discern no fleshy hook. I did not detect 
the brain; but behind the mastax were two opaque globules, which seemed not to be 
eyes, but were possibly chalk-masses, smaller, and more shapely, than usual. A very 
long alimentary canal reached far down the cavity, well filled with food of various tints, 
accumulated in many dark nodules, which imparted to the animal in its movements a 
very peculiar spotted appearance. Most of the internal structure is as yet undefined. 

This is one sample of the very rich harvest of species that I reaped out of a small 
bottle procured for me from Sandhurst Wood pool, by Dr. Collins, in June 1855. 
Though I had the specimen under my eye for an hour or more, I could scarcely, in all 
that time, find it still long enough to permit me to turn to the paper, in order to delineate 
it; and if I did, I was almost sure to lose it out of the field, to find it again with difti- 
culty. It is swift and headlong in its course, shooting through the free water rather 
than swimming, and only now and then entering a cloud of floccose sediment, to push, 
with persevering violence, a way through it. 

Only this single example has been subjected to examination.—P.H.G.] 

Length, ;1,; inch. Habitat. Sandhurst, Berks (P.H.G.). 


D. catenuina, Hhrenberg. 
(Pl. XIX. fig. 10.) 

Diglena catellina = : Ehrenberg, Die Infus. 1838, p. 444, Taf. lv. fig. 3. 

[SP. CH. Body cylindric, short, abruptly truncate at each end ; toes short, straight 
acute, projected from the ventral side, at a right-angle to the body-azis. 

This plump, sturdy little creature occurred among my earliest researches in the 
summer of 1849. It is a true Diglena, yet is very dissimilar to its fellows, replacing 
their long, lithe slenderness by a short thick body, having strong skin-folds, often quite 
abruptly truncate before and behind. Now and then, indeed, a bluff rounded head is 
pushed out, carrying two eye-peints at its front, and a ciliated face, hardly prone. 
From the broad square stern, a small foot projects at the lower margin, and two small, 
slender, acute toes, pomting downward, serve the creature for support and for locomo- 
tion. The internal organs are little noteworthy. There is a large occipital brain, and 
an enormous mastax, of which the jaws are normal. 

Ehrenberg describes this tiny species as both marine and lacustrine. I have found 
many specimens from tide-pools in the Tay estuary, collected by Mr. Hood.—P.H.G.] 

Length, 51, to ;}; inch. Habitat. A garden near London; a pond at Snaresbrook 
(P.H.G.); Sandhurst (Dr. Collins); marine tide-pools in the Firth of Tay (P.H.G.). 





DiIGuLENA (?) BIRAPHIS, Gosse. 
(Pl. XIX. fig. 3.) 
Diglena (2) biraphis < : Gosse, Ann. Nat. Hist. vol. viii. 1851, p. 200. 


[SP. CH. Body oblong, the head and abdomen gently swelling ; toes long, slender, 
straight, and perfectly even in thickness ; eyes placed close together frontally ; jaws 
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protrusile ; alimentary canal very large, projected behind and above the mastax, always 
filled with green matter. 

This is an animal of no inconsiderable size, which has the technical characters of 
Diglena, but has little affinity with that genus, in structure or manners. My first ac- 
quaintance with it was in October 1849. A filamentous plant, growing in a pan sunk in 
my own garden, was thickly covered with a floccose matter, inhabited by numbers of 
Stentor polymorphus. Among them were specimens of this Diglena (?). In January 
1851, I again found it in the same water, and on a subsequent occasion; but I have 
never met with it since. 

The form is gracefully swelling and vase-like, not at all resembling a Diglena in 
appearance ; it has much the aspect of being loricate, but it is not. Two eyes are placed 
at the extreme front ; small, so close together as to be readily mistaken for one, brilliantly 
crimson. The transparent mastax, im situ, shows a pair of incurved strong pincers, 
whose approaching tips are two-toothed. These can be extended from the front for 
half their length, and seem to be a formidable instrument for seizing prey. These are, 
no doubt, the rami of an incus. What appears remarkable is that a great saccular lobe 
of the stomach runs up behind the mastax into the occiput, and divides into two lobules. 
The whole alimentary canal, with these lobes, was, in every example, uniformly filled 
with round green granules, the exact similarity of which to the component granules of 
the Stentors and the Loxodes, which abounded in the same water (together with various 
species of Huglena), suggested that the normal food of the Rotiferon may consist of the 
juices of these Polygastrica, especially as its formidable forceps seems to indicate car- 
nivorous propensities. The long straight rod-like toes are now and then turned up, so 
as to incline over the back; occasionally their tips are crossed.—P.H.G.] 

Length, ;3, inch. Habitat. A garden-pan near London (P.H.G.): rare. 





Genus DISTEMMA, Ehrenberg. 


(GEN. CH. Body more or less cylindric, long, slender before, swollen behind, ver- 
satile ; two cervical eyes ; front furnished with a fleshy proboscis ; toes two, furcate. 

This somewhat obscure genus Ehrenberg constitutes on four species. These, how- 
ever, must be reduced to two: for D. setigerwm clearly belongs to the family Rattulide ; 
and D. marinum is one of the Loricata. The others I have not met with. But I 
enumerate three species, apparently undescribed, which seem to come into the genus. 

In aspect and manners they closely resemble Diglena, especially in their long, lithe, 
versatile forms, generally swollen behind ; in the presence of soft tentacular appendages 
to the front; in the forcipate form and protrusile character of their trophi; and in their 
fierce raptorial habits. The species inhabit the sea and fresh waters.—P.H.G.] 


D. rapror, Gosse, sp. nov. 
(Pl. XIX. fig. 1.) 


[SP. CH. Body long, gibbous behind, very changeable ; front with a long projectile 
lip ; foot short; toes small, slender, decurved. Marine. 

The lithe flexible form is usually lengthened, slender in the middle, becoming high 
behind, its outline descending in an abrupt curve to the very small foot. This is armed 
with two toes, whose thickness tapers abruptly at the middle (fig. 1c). It is near 
D. forcipatwm, but is distinguished by this peculiarity of the toes, and by their curvature. 
And it is marine. The head is rounded, the front produced into three fleshy ciliate 
points, and a conical projection on each side, The central point is probably the tip of a 
curious fleshy process, which is now and then rapidly pushed out and in (figs. 1, 1a), quite 
straight, thus differing from the proboscis of Diglena. The lateral projections, when this 
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lip is retracted, close against each other, as in Dinocharis. The median line of the dorsum 
makes a sharp roof-like angle, especially at the lumbar part, but does not rise to a ridge. 
Eyes are sometimes clear and distinct, one on each side of the mastax, wide apart, 
highly refractile, very pale red, but well defined ; but in some specimens they are quite 
invisible. The trophi consist of an incus, with rami broad and circularly forcipate, on 
which work slender bowed mallet (fig. 1b). The mastax is often retracted below the 
middle of the body; then the animal will suddenly elongate, and the mastax will be 
driven forward and backward, rapidly and far, the rami snapping fiercely. This snap- 
ping snatching action is very observable. Sometimes the mastax is, fully half or more, 
protruded from the front, and this again and again in rapid succession, the jaws giving 
a short snap at each time. It is incessantly restless, sudden and rapid in its contrac- 
tions and turnings, yet not very locomotive, remaining long anchored to the glass by the 
toe-tips, swaying to and fro, much like a Monostyla, often stretching the toes apart. 

I owe my acquaintance with this interesting form to Mr. John Hood, of Dundee, 
who, lately, at my request, searched for marine Rotifera. He presently sent me con- 
tributions of sea-water, from the estuary of the Tay, in which I found many species. 
Among the stems of a conferva this new Distemma was pushing and snatching. 

It seems tenacious of life. The individual first observed lived in a live-box, con- 
taining a thin pellicle of water, for parts of three days, during which other Rotifera, its 
associates, had one by one succumbed. Perhaps from hunger, this specimen roamed 
incessantly through the clear water, snapping at every atom, now and then seizing a 
small diatom, and drawing it into the buccal funnel, to reject it instantly. The jaws 
were protruded and retracted every moment with lightning-like rapidity. Now and then 
a tiny cloud of floccose would be dragged in and chewed eagerly, then forcibly ejected. 
The force and energy displayed by so small an atom was remarkable. The sight seems 
to have a very small range. This one seized and devoured many Monads and evén 
large Protozoa ; but it seemed to have no power of discerning them till they were close 
to its head; then the action was prompt enough. 

The highest expression of animal life that I have observed among Rotifera is this 
little obscure Distemma. As a fowl picks up minute atoms of food from the earth and 
pebbles and rubbish with which it is mingled, showing sight, observation, discrimination, 
selection, will, so does this Distemma manifestly snap up its food-atoms, often invisible 
to our eyes, selecting them! with rapid precision from other surrounding atoms. The 
jaws are thrust out and withdrawn, as I have said, with a quickness which we cannot 
follow, and with stroke succeeding stroke, quite as rapidly as a hen’s beak picks its 
morsels, and evidently takes something at each. The way in which it pounces upon 
animacules that we can discern, and the energetic vigour with which it seizes them, are 
admirable, and quite unparalleled among Rotifera, so far as my experience goes; and 
there is hardly a species described in this work that has not come under my observa- 
tion. If we could descend to his level, and form a personal acquaintance with him, I am 
sure we should find this Distemma a person of great decision of character.—P.H.G.]. 

Length, (as in figs 1, 1a) ;45 inch. Habitat. Tay-mouth: tide-pools (J.H.). 


D. conninsil, Gosse, sp. nov. 
(Pl. XVIII. fig. 13.) 


(SP. CH. Body cylindric, long ; head large; foot stout; toes two, furcate, long, 
slender, unnotched, acute. Lacustrine. 

This species is known to me only by a drawing in Dr. Collins’s Note-book. It is re- 
presented with a long body, a head of increased diameter, a stout foot, and two toes, 


' “The power of choice is the distinctive peculiarity of a mental being.”’ ‘All activities that are 
indicative of choice [except reflex actions] are indicative of consciousness. Whereyer we see a living 
organism apparently exerting intentional choice, we may infer that it is conscious choice; and there- 
fore that the organism has a mind.’’— Romanes, Ment. Evol. in Anim. pp. 47, 17. 
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which are thick, decurved at the tips, and of a length equal to one third of the whole 
animal when extended. The pencil-sketch has not many details of organisation. 

The only note which the observer has added is the following :—‘‘ It has the power 
of drawing-in the first joint of the foot into the interior of the body; and has a peculiar 
manner of separating the pair of curved toes.” —P.H.G.] 

Length. Unrecorded. Habitat. Sandhurst, Berks (Dr. Collins). 


D. (?) LABIATUM, Gosse, sp. Nov. 
(Pl. XVIII. fig. 12.) 


[SP. CH. Slender, long, gibbous ; front furnished with a protrusile lip; foot long, 
with two minute furcate, virgate toes. 

Beyond what the mere outline suggests, as conveyed in the figures, I can give little 
information concerning this species. With much doubt I place it in the present genus ; 
and that only on the possibility that two obscure spots, dimly seen in the neck, may 
have been eyes. They may have represented the trophi. In fact my knowledge of this 
form rests on a single brief observation. I was examining an aquatic moss, which Dr. 
Collins procured for me in June 1885, when this little creature glided out. I sawina 
moment it was new to me, but my attention was already occupied. ‘There were in that 
live-box, at that instant, three or four Rotifera unknown to me ; as many papers were 
before me, on which I was labouring to reproduce the portrait of each, feature by feature, 
as I could catch it. Here was one more. It was a complete embarras des richesses. 
What could Ido? I hastily threw in the outlines here given, careful to secure correct- 
ness in what was produced, but deferring minute examination in the hope of seeing it 
again ; while I pursued the study of those already in hand. ‘The present subject, how- 
ever, found speedy concealment among the moss, and I could find it no more; nor has 
it ever reappeared. The form, particularly in the lateral aspect, recalls the owtré shape 
of Notommata caudata, with its long neck, elevated back, and slender foot ; but the re- 
semblance is only superficial. Its chief peculiarities are—(1) a slender parallel-sided, 
squarely-truncate proboscis or lip, projecting medially from the front, which is seen in 
the side view to be somewhat low in position ; it seemed retractile to some extent; (2) 
a long, slender, and tapering foot-joint, furnished with a furcate pair of toes, very 
minute, of equal thickness throughout, obtuse ; like tiny pegs. 

I can find nothing in Ehrenberg with which satisfactorily to identify it.—P.H.G.] 

Length. About 4}, inch. Habitat. Sandhurst, Berks (P.H.G.). 





[N.B.—In Dr. Collins’s Note-book are pencil-sketches of an evidently large animal, 
which may possibly be the Triophthalmus dorsualis of Ehrenberg. I have carefully 
copied the sketches (PI. xviii. figs. 14, 14a); but the details are not sufficient for dia- 
enosis ; and there are no descriptive notes. I have not myself met with anything like it. 
—P.H.G.} 
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How much weariness has there been in the human race during the 
last fifty years, because the human race cannot stop politically where it 
was, and, finding no rest, is pushed to a strange future that the wisest 
look forward to gravely, as certainly very dark, and probably very danger- 
ous! Meanwhile have the bees suffered any political uneasiness? have 
they doubted the use of royalty, or begrudged the cost of their Queen ? 
Have those industrious republicans, the ants, gone about uneasily seeking 
after a sovereign? Has the eagle grown weary of his isolation, and 
sought strength in the practice of socialism? Has the dog become too 
enlightened to endure any longer his position as man’s humble friend, 
and contemplated a canine union for mutual protection against masters ? 
No! the great principles of these existences are superior to change ; and 
that which man is perpetually seeking, a political order in perfect 
harmony with his condition, the brute has inherited with his instincts. 

P. G. Hamerton. Chapters on Animals. 


Presumption is our natural and original disease. Man withdraws and 
separates himself from the crowd of other creatures ; cuts out the shares 
of the animals, his fellows and companions; and distributes to them 
portions of faculties and force, as himself thinks fit. How does he know, 
by the strength of his understanding, the secret and internal motions of 
animals ?—MonTAIGNE. 


CHAPTER X. 


Sub-Order Lortcava,. 


Integument stiffened to a wholly, or partially, inclosing shell ; foot various. 


Family XI. RATTULIDA, 


[Body cylindric or fusiform, smooth, without plice or angles ; contained in a lorica 
closed all round, but open at each end, often ridged; trophi long, asymmetric ; eye 
single, cervical. Generally subject to abnormal conditions. 

This family comes first in the Loricate sub-order, because the loricate structure is in 
varied condition; for, whereas in some species it is indubitable, in others, which yet can- 
not be severed from these, the integument is still thin, flexible, and membranous. 
Ehrenberg, indeed, while he assigned M. carinata to the Loricata, removed his genus 
Monocerca far away to Il-loricata. Yet that carinata and rattus are congeneric cannot 
be doubted by anyone who knows both; bicornis certainly goes with the latter, The 
sausage-shaped species have many family affinities with these ; though subdivisible inter 
se. The peculiar form of trophi represented in figs. 60-62 of my Memoir ‘‘ On the Manduce. 
Organs”’ runs with little variation through all. 

The most curious peculiarity in the family is its tendency to asymmetry, which 
appears in many organs. In the mastax the right malleus always differs from the left; 
when there is an elevated ridge on the dorsum, it is apt to be bent over on one side, and, 
instead of running straight down the middle, to pass slantwise from right to left; when 
two antenne are present they are unequal. The toes, sometimes normal, are often 
reduced to a single style, with minute sub-styles grouped around its base. In other 
cases they are modified in a most unprecedented manner, described under the genus 
Calopus. On the whole, it is a group of very peculiar interest, both to the scient and to 
the intelligent seeker for amusement.—P.H.G.] 


Genus MASTIGOCERCA, Ehrenberg. 


(GEN. CH. Body fusiform or irregularly thick, not lunate ; toe a single style, with 
accessory stylets at its base ; lorica often furnished with a thin dorsal ridge. 

The terminal style is by no means a tail, but a true toe, however modified. The 
homology of the sub-styles is not clear. The surface of the body is usually smooth and 
polished, often elegantly tapered; nor does the thin elevated carima of the dorsum 
materially interfere with this elegance, which the long taper toe admirably finishes. 
This organ, though inflexible throughout, is capable of rapid and sudden motions, being 
bent right and left, and whisked to and fro with great agility. The mastax is usually 
pear-shaped and very long, but the esophagus, a sinuate duct, leads from it almost at 
its very summit occipitally, just where the mallei work upon the incus. Thus the great 
length of the mastax does not intrench on the needful length of the stomach, since this 
viscus begins far forward. The muscles, in many species, especially the transverse series, 
have been well resolved. Muciparous glands are richly supplied. Surprise is often felt 
that Rotifera with but a single style should be able to maintain so firm a hold upon 
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glass as to resist the foree with which the surrounding water is carried up into a pipette 
by the pressure of the atmosphere. It is doubtless by the adhesive power of the clear 
glue secreted and poured out by the oblong foot-glands. In Mastigocerca this may often 
be seen running down the outside of the toe, its production seemingly subject to the 
animal's will. When first put into the live-box, it is commonly poured forth abundantly, 
so as to accumulate around the point, and to drag in a thick glairy stream behind it. 
I have seen it surround the terminal half of the spine to a thickness four times as great 
as that of the spine itself. Or it will run from the base downward, like a thick spiral 
cord. Sometimes it is not perceptible. The male has not been detected in the family. 
—P.H.G.] 


M. carinata, Hhrenberg. 
(PIE 75) 
Mastigocerca carinata . . Ehrenberg, Die Infus. 1838, p. 460, Taf. lvii. fig. 7. 


[SP. CH. Body long-oval ; lorica ridged ; ridge high, arched, reaching to middle 
of body ; toe straight, equal in length to body-and-head ; sub-styles very minute. 

The height of the dorsal ridge is very characteristic in this familiar species, rising, 
in the midst of its length, to fully half of the vertical thickness (7.e. from back to breast) 
of the body. Its cessation, too, just beyond the middle of the back, gives a peculiar 
humped outline to the forepart, viewed laterally. The belly-line is about equally curved 
with that of the back. The ridge, as already observed, is not set-on straight down the 
dorsal centre, but on a line that slants considerably to the left, while in its elevation it 
leans over to the right. It is manifestly hollow along its base, for the viscera may often 
be seen extending into it for a little way. It is marked on its basal part, through its 
length, with close-set corrugations. The front is rounded, with many minute eminences, 
on which the cilia, which make two distinct vortices, are set; they increase in size 
and height to the occiput, where an antenna projects, capable of being erected or inclined. 
A long occipital brain carries a rather large bright-red eye, set like a wart at its interior 
lower angle. The mastax, a pear-shaped bag, is enormous, reaching, from the front, 
half the body-length. It contains an incus with a slender straight fulerum, the rami of 
which are obsolescent and the alule very large, and two bent mallei, unequal in size 
and form. There is a very small contractile vesicle, whose period is shorter than I 
have observed in any other Rotiferon, twenty-five times a minute. The distension of 
the viscera conceals the branchial vessels, but I have seen one vibratile tag. 

The foot consists of an ovate bulb, to which is jointed the toe as a slender spine in the 
midst of two or three bract-like accessory styles, one of which is slightly longer than the 
others, distinctly moveable. The toe moves in all directions except backwards.—P.H.G.] 

Length. Of lorica, 1, inch; of toe, ;}, inch; depth to summit of ridge, 54, inch, 
Habitat. Pools; generally distributed: common. 


M. LOPHOESSA, Gosse, sp. nov. 
(Pl. XX. fig. 10.) 


[SP. CH. Body long-oval; dorsal ridge reaching to the foot, nearly uniform in 
height ; toe straight, two-thirds as long as body ; sub-styles one-third of toe-length. 

This I think a well-defined species. The ridge attains nearly to as great a height as 
in carinata, and is continued to the base of the foot. Its outline runs in several arches, 
and descends rather abruptly at the end. Itis marked with faint radiating corrugations. 
The principal toe is a straight slender style, gradually tapering to a fine point, as in 
carinata, but not quite so long in proportion ; and the accessory styles, of which I could 
discern two, are of unequal length, the longer equalling fully one-third of the principal ; 
whereas in carinata it is not more than about one-eighth, by very careful micrometrie 
measurement, The mastax and jaws seemed much shorter than usual, but of the common 
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form. I did not discern any eye, but do not doubt its presence in life. None of the 
viscera showed any peculiarity. 

This species I met with at the beginning of October 1885, among sediment furnished 
me by Mr. Bolton. It was just dead ; but afforded me a good observation. A week or 
two later, the empty lorica of another example occurred from the same ditch ; and, a little 
afterwards, in water from Bracebridge Pool, still from Mr. Bolton, I found it yet again. 
And since, from Mr. Hood. The characters were constant in all.—P.H.G.] 

Length, 2 to 2, inch; lorica, ;}; inch; depth at middle of ridge, +4; inch. 
Habitat. Birmingham; Dundee. Pools: rare (P.H.G.). 


M. scirio, Gosse, sp. nov. 
(Pl. XX. fig. 11.) 


[SP. CH. Body sub-cylindrical, slightly larger in front, thick and round behind ; 
the front of the lorica set with three spines ; a long low ridge considerably on the right 
side; toe half the length of the lorica; sub-styles one-fourth the length of the toe. 
Greatest width about one-eighth of total length. 

This and the following two species have much in common; yet are distinguished by 
details of form and structure. The general outline differs in each, as shown in the 
figures. The particulars detailed in the technical Spec. char. of each, though minute, 
seem trustworthy. What appears distinctive of the present is that the front edge of the 
lorica, otherwise smoothly truncate, carries three projecting spines, one occipital and 
two lateral, each of which runs down the outside of the lorica for a short distance as a 
sharp ridge. There is thus a certain resemblance to M. bicornis. 

The general outline is that of a stout straight stick, thickened slightly near the head, 
with both ends rounded abruptly. At the extremity a very low ridge is seen, which 
runs up, considerably to the right of the medial dorsal line, almost imperceptibly at 
length, to the very front. The foot, which is short and bulbous, is contained within the 
rounded end of the trunk, but carries, attached to it by a very facile jomt, a toe in 
the form of a slender spine, about two-fifths as long as the lorica. The spine, as in 
carinata, is not quite straight; it bears at its base a short supplementary style on each 
side, which moves on the basal joimt with its own motions. Each is about one-fourth 
as long as the toe. The mastax is of immense size, occupying much more than half the 
body-length ; the trophi are often pushed to the very front. Vibrating cilia are disposed 
on minute eminences, of which the central one is continually lengthened and shortened. 
An ample brain runs down the occipital region, bearing a conspicuous crimson eye on its 
extreme point. I saw no protruded antenna. Very characteristic (in all the specimens 
observed) was a long clear blank space, wide at the foot-point, and tapering to near the 
mid-venter: probably a contractile vesicle; only that I could never see it contract. The 
whole animal is transparent and colourless. 

I first saw this species in the summer of 1885, on an aquatic moss, growing in one 
of my window tanks. I subsequently saw other specimens ; one in particular, glued fast 
to a filament by the toe, illustrating the abundance and tenacity of this excretion, which, 
evidently, is not always under the control of the animal, so that, if usually it is a con- 
venience, it may become a snare. This individual was not quite dead, yet the turbid 
matter of the head was already forced out, together with many oil-globules.—P.H.G.]. 

Length. With the toe, y}, inch. Habitat. On water-moss in pools (P.H.G.). 


M. mMAcEeRA, Gosse, sp. nov. 
(Pl. XX. fig. 12.) 
[SP. CH. Body fusiform, thickest behind the middle; lorica smooth-edged in 
front ; without visible ridge ; toe half the length of the lorica ; sub-styles one-fourtir 
§ J J 
the length of the toe. 
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I can give little information about this species, which yet seems distinct. I have 
seen but a single example, and that was moribund, if not actually dead. I met with it 
in June 1885, in water from Woolston Pond, Hants, courteously supplied by Miss 
Davies. Spontaneous motion had not ceased, particularly in the toe-spines, and the 
structure of the abdominal viscera was still perfect ; yet all the foreparts were one mass 
of dissolving flesh and air-bubbles, protruding from the front and spreading around. An 
eye-spot could be detected in the mass; but of the trophi not a trace. 

The form recalls MW. rattus ; but greatly produced in length, and without discernible 
carina. I hesitate whether it should not be placed in the genus Celopus ; for it appears 
to have two unequal toe-spines, the smaller fitting beneath the other, and about one- 
fourth of its length. But the longer is straight, the shorter curved. So that, in defect 
of fuller observation, I assume that the shorter is but one of the supplementary styles 
common in this family ; though I could detect other minuter spinelets at the base. 

The specimen I unfortunately neglected to measure ; but the total length to the toe- 
point was, approximately, ;}5 inch.—P.H.G.] Habitat. Woolston (P.H.G.). 


M. nLoneata, Gosse, sp. nov. 
(Pl. XX. fig. 8.) 


[SP. CH. Body nearly cylindric, slightly larger before than behind ; lorica smooth- 
edged in front; ridge long, low, medial; toe as long as the lorica; sub-styles one- 
twentieth the length of the toe. 

This seems a very distinct species. Its smooth, hyaline, arched lorica, with a widely 
truncate front edge, quite smooth, but tapering in a graceful curve to the hinder end, 
where a small tubular orifice, also abruptly truncate, allows emission of the foot; is very 
distinctive from the preceding two species, to which, however, its remarkable length 
allies it. It is nearer to M. carinata than they; yet sufficiently remote from this by 
conspicuous characters ; in particular, by the dorsal ridge, which is low throughout, and, 
as I believe, medial. The greatest depth of the lorica (viz. just behind the front edge) 
is just one-fourth of its length. This front edge, destitute of points, is apparently 
attenuated to thin membrane, thrown into minute transverse folds, inverted and everted 
with the motions of the head-mass. The foot is of one minute joint, exterior to the 
lorica. It bears one toe, a spine of great length and slenderness, almost quite straight, 
nearly uniform in thickness to the fine point. Its length about equals that of the lorica. 
Two accessory styles, very minute, are appressed to its base. The mastax is ample, and, 
as in MW, carinata, having two mallei, unequal and dissimilar. 

I owe my acquaintance with this charming species to Mr. Hood of Dundee, whose 
keen eye had already detected its specific distinctness. He sent me, in November 1885, 
water from one of the pools near Dundee, contaming a number of living specimens. 
They are sprightly and active, swimming elegantly through the clear water, with a 
smooth but swift gliding movement.—P.H.G.] 

Length. Total, .4, inch; of toe, +}, inch; of sub-styles, +75, inch; depth of lorica, 
gly inch. Habitat. Loch near Dundee (J.H.); Birmingham (P.H.G.): not rare. 


M. natrus, Hhrenberg. 
(Pl. XX. fig. 9.) 


Monocerca rattus 6 C : Ehrenberg, Die Infus. 1838, p. 422, Taf. xlviii. fig. 7. 


[SP. CH. Body ovate, truncaie in front, pointed behind ; ridge reaching to two- 
thirds, evenly arched ; toe longer than body-and-head together ; sub-styles, very minute. 
The lorica is elegantly ovate, subtruncate before, where a thick head protrudes, with 
a rounded front, on which numerous pimples are beset with bristle-like cilia, making 
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a single vortex. Behind the head is a strong transverse fold, seen in retraction, but 
obliterated in extension ; close to which projects horizontally backward a long antenna. 
The whole structure bears a very close resemblance to that of M. carinata, from which, 
however, it is distinguishable at a glance. The mastax and trophi are on the same 
pattern; but the right malleus is even still further reduced, only a slight vestige of it 
remaining. The dorsal ridge is evident but very low, with an outline regularly and ele- 
gantly curved. The foot is small and short; the toe nearly straight, long, slender, 
acute, closely embraced at its very base by several very short sub-styles. A copious 
secretion of mucus is often seen running down like a cord, from the base, whose viscosity 
is attested by the force with which the tip is moored to the glass. 

This very elegant and sprightly animal is well named, for its resemblance to a rat is 
at once manifest, both in form and movement. It moves nimbly about among the 
vegetation, now nibbling, now turning short, now scudding hither and thither by little 
starts, whisking its long tail (toe) about in all directions. It swims gracefully and 
rapidly, revolving often on its axis. The periodic evacuations of its small contractile 
vesicle are thirteen in a minute. The species is often found in company of the finer De- 
smidee, and from the alimentary canal being commonly distended with matter of a rich 
golden-brown hue, I conjecture that some of these may form its ordinary food. In the 
discharge of freces, I have noticed such a quick closing contraction of the rectum at the 
point where the intestine merges into it (yet without constriction of the whole tube) as 
suggests a sphincter there: and the distinction between the coloured contents of the 
intestine and the perfect clearness of the rectum is well defined. —P.H.G.] 

Length. Of body and head, ;},, inch; of toe, 4, inch; total, ~;. Habitat. Pools, 
widely dispersed, not uncommon (P.H.G.). 


M. sicornis, Ehrenberg. 
(Pl. XX. fig. 5.) 


Monocerca bicornis < . : Ehrenberg, Die Infus. 1838, p. 423, Taf. xlviii. fig. 8. 


[SP. CH. Body fusiform-ovate, with long thick head armed with two projecting 
unequal spines; lorica not ridged ; toe two-thirds as long as body-and-head, with a 
bulbous base, and no sub-styles. 

The integument is truly a lorica, though more flexible than usual. It is truncate 
at the neck, whence a thick cylindrical head protrudes, the anterior half of which can 
contract by bringing the sides together in strong puckers. With much resemblance to 
both rattus and carinata, there is a marked difference in aspect, from the greater 
development of this head, and from the unequal spines which project over it; of which 
the left is medial, much the longer, and decurved. The absence, too, of any dorsal ridge 
is noteworthy. The toe is slightly swollen at its base, but I cannot detect any sub- 
styles, though Ehrenberg speaks of them; it is slightly recurved. The right malleus 
has here quite disappeared. The brain is of unusual length, even descending below the 
long mastax, and the eye, of moderate size and a pale-red hue, is seated near its middle. 
There are small gastric glands at the base of the stomach, and two similar vesicles 
attached to the rectal end of the intestine. The contractile vesicle’s periods are three 
in a minute. In other points there seems little to distinguish the species from its 
fellows. There are, however, two antenne, also unequal, which project, side by side, 
beneath the chief frontal spine. I have seen an egg matured in the ovary, remarkable 
for its small size: perhaps male. (Cf. Monoc. valga, Ehr.) 

In ponds and lakes around London, I met with this species and the preceding, six- 
and-thirty years ago; I have oceasionally found both since, the present the rarer. Yet 
I have had this multiply in a phial; so numerous and so large, as to be visible to the 
naked eye. They glide slowly about, sometimes hanging to the glass, or playing around 
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the floccose attached to growing Nitella. It forms a charming object under reflected 
sunlight. The body is colourless, and sparkling as a vase of glass, as are some of the 
viscera. An advanced egg is conspicuously white; and so is the head of the mastax; 
the eye comes out like a ruby; the stomach, full of food, is richly brown, or perhaps 
grass-green ; and the rotating front is enveloped in a cloud of pale cobalt blue. Like 
its neighbours, it is lively in movement.—P.H.G.] 

Length. Of body, ;}, inch; of toe, ;15 inch; total, .; inch. Habitat. Pools near 
London; Birmingham (P.H.G.). 


M. stynaTa, Gosse. 
(Pl. XX. fig. 6.) 
Monocerca stylata . . : Gosse, Ann. and Mag. Nat. Hist. Sept. 1851, p. 199. 


[SP. CH. Body irregularly oval; head short ; lorica flexible, puckered in contrac- 
tion, not ridged ; toe less than half as long as body-and-head, simple, with no sub- 
styles. 

In several respects this nimble little species resembles the preceding; the lorica 
(even more flexible and skin-like) opens wide in front to emit the head, and closes with 
many folds or puckers, converging toa blunt point. The form is more irregular than 
in any other species, being plump and gibbous ; the skin, which is so flexible as scarcely 
to be called a lorica, is often drawn in, or protruded in angles, which vary the shape. 
The foot-bulb is enormous, usually inclosed within the body; to this is jointed the toe, 
a taper acute spine, nearly straight, without a swollen base, and without sub-styles. 

The brain is thick and moderately long, carrying a large eye on the middle of its 
dorsal surface, protuberant as a wart. No antenna has been observed. The protruded 
head is short, set with cilia, strong and bristle-like, around the margin. The jaws have 
the asymmetric character already noticed; the one malleus is very long and simply 
bowed. As in bicornis, there is a long distinct rectum, to which are attached two 
clobular eea, larger than the gastric glands above. ‘There is a small contractile 
vesicle. The cloaca is marked by a depression. 

Under strong lateral pressure, a very complicated system of muscular bands is seen 
(6b), mostly transverse, but many irregularly diagonal. I copied them with great care. 

I first obtained this species from a garden reservoir near London, m 1850. Its 
minuteness and its figure, its short foot and great red eye, may cause it to be mistaken 
for an Anur@a, which it resembles in its swift, headlong, obliquely-revolving motion. 
Specimens in a phial may be detected with a pocket lens, rapidly urging their way, 
generally in a perpendicular direction, upwards or downwards, always with this reyoly- 
ing action. When alarmed, they suddenly increase their speed, shooting across the field 
of view with such a fleetness that it is difficult to keep them in sight.—P.H.G.] 

Length. Of body, s!},5 inch; including toe, ;}, inch. Habitat. South London; 
Hampstead Heath ; Stapleton Park, Yorkshire; Birmingham (P.H.G.). 


Genus RATTULUS, Ehrenberg. 


[GEN. CH. Body cylindric, curved ; lorica smooth, (usually) without a ridge ; toes 
two, decurved, symmetric. 

The Notommata tigris of Ehrenberg, with its rounded body, thickest before, its 
general curvature, and its two coequal toes, continuing the curve of the body, may be 
considered the type of this genus, which manifestly, however, forms a connecting link 
with the Notommatade, through Proales tigridia. The genus is a very natural one, 
inseparable, notwithstanding some diversities, with a common facies readily apparent to 
the skilled observer.—P.H.G.] 
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R. tiaris, Miiller. 
(Pl. XX. fig. 13.) 
Notommata tigris : : = Ehrenberg, Die Infus. 1838, p. 431, pl. lil. fig. 1. 


[SP. CH. Body swbcylindric, largest in front ; foot thick ; toes two, stylate, long ; 
sub-styles two patrs, very short ; brain clear. 

The lorica, though subeylindric, a tube open at both ends, and bent, is wider in 
front, where a great thick head is protruded, which is invested in an inflexible shelly 
coat, running off both frontally and mentally into hard sharp points. The face between 
bears rotatory cilia set on minute eminences. Ehrenberg says ‘the outer skin appears 
somewhat firm ”’; and I have met with the empty dead shell, as evidently chitinous as 
that of an Huchlanis. The whole animal is rounded, not only as a tube is round, but 
the outline of the back is the segment of a circle, a form which is unchanged with all 
the animal’s motions. The foot appears to consist of one or two thick joints, and carries, 
besides the two toes, which are long taper styles, evenly decurved, sub-styles one on each 
side of each toe (fig. 135), usually close appressed and minute. In death the toes are bent 
up under the belly; but in life they are usually carried straight behind, quite parallel, 
or often thrown upward, without, however, changing the downward curvature of their 
points. The ample mastax (fig. 13a) is pear-shaped: the mallei straight, unequally de- 
veloped. The large brain carries a clear pale-red wart-like eye, on its point. The 
stomach is usually full of dark-brown food, coarsely granular. 

Some points in Herr Eckstein’s description of Diurella tigris make me doubtful 
whether his species and mine are identical. Mine I have had repeated opportunities of 
studying, both alive and dead.—P.H.G.| 

Length, ,3, inch, of which the toes are x}, inch. Habitat. Sandhurst, Berks ; 
Woolston, Hants: rare (P.H.G.). 


R. HELMINTHODES, (osse, Sp. NOV. 
(Pl. XX. fig. 17.) 


(SP. CH. Body very slender, especially in front, the width less than one-fifth of the 
length ; toes without accessory styles at the base ; brain clear. 

This obscure species approaches near to R. tigris in form, and also in the slender- 
ness and comparative length of the toes. It is, however, much more elongated (even 
when all allowance is made for the protrusion of the parts in death) ; and the anterior 
half is the slenderer, whereas in tigris it is the thicker. The lorica, if I am not mis- 
taken, has a long low dorsal ridge, beginning insensibly near the mid-length, and end- 
ing abruptly in an oblique angle (fig. 17) just above the foot. The short, stout, bulbous 
foot carries two long fureate toes, which are simple styles, very slender, tapering to fine 
points, decurved, closely resembling those of R. tigris. Yet I was not able to separate 
any accessory styles at the base of each, such as are seen in that species. Something 
was there ; if styles, very short and close appressed, but it seemed rather a swelling of 
the basal part of each toe. It was only a dead lorica that came under my observation ; 
from which the head-mass was extruded by decomposition, as an amorphous turbid 
cloud. Yet the mastax and its jaws of the normal form were still distinct, and the 
stomach and ovary were scarcely changed. I could not satisfactorily define a contractile 
vesicle, nor branchial tubes. The toes were turned up close to the belly. 

The lorica occurred in a tube sent me at the beginning of November 1885, by Mr. 
Bolton, of water from Blackroot Pool, near Birmingham, in which Asplancha priodonta 
had swarmed, all now dead.—P.H.G.] 

Length. To tips of toes, ;1, inch; of toes, +}, inch; width (and depth) of body, 
sro mech. Habitat. A pool near Birmingham (P.H.G.). 
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Rs crrorius, Gosse, sp. nov. 
(Pl. XX. fig. 14.) 


[SP. CH. Body arched, parallel-sided ; skin flexible; brain opaque; toes short, 
blade-like, decurved ; no sub-styles. 

The brain, descending far into the occiput, is furnished at the end with a large and 
opaque chalk-mass. This I have signified in the specific name, from xiywAdca = chalk. 
Its component cells are very distinct at the lower margin, which is sub-truncate. When 
the fore-parts are retracted forcibly, as is frequently the case, the conspicuous chalk- 
mass will sometimes reach to two-thirds of the entire length, displacing the 
viscera. A pair of small auricles are occasionally thrust out (fig. 14), without any 
sensible augmentation of speed, while the animal pushes through sediment. I have 
looked in vain for an eye, though it may have been concealed by the opaque cells. The tro- 
phi (figs. 14, c) exhibit the virgate pattern common in the family. The toes are short 
compared with those of tigris, decurved ; set side by side, and widely expanded (fig. 14). 

This seems a quite distinct little species, there being no other with which it can be 
confounded, on examination. The specimen described was in the bottle with which 
Dr. Collins favoured me in June 1885. Its movements were by no means rapid, but 
persevering, forcing its way incessantly through the leaves of water-moss and sedimentary 
floceose. I have lately found a second in water from Mr. Bolton.—P.H.G.] 

Length, ,}, inch. Habitat. Sandhurst, Berks; Kingswood Pool, Birmingham 
(PABEG:): 


R. cALyptus, Gosse, sp. nov. 
(Pl. XX. fig. 16.) 


[SP. CH. Body and toes as in cimolius; brain clear ; face furnished with pendent 
veil-like lobes of flesh. Marine. 

This has much resemblance to F. cimolius, but it is larger, and the brain-sac is clear, 
not opaque. No eye has been visible: the toes are of like dimensions, pattern, and de- 
curvation. A remarkable peculiarity is that m the front a thick and broad veil of trans- 
parent flesh hangs down, apparently bilobed, meeting another great lobe of like appearance 
from below. ‘The function of these lobes Ido not know. The body is cylindric, with 
no visible dorsal ridge. The mastax and trophi conspicuous, but ill-defined. An ample 
brain descends with a point into the occiput, with neither chalk-deposits, nor eye. A 
long and slender cesophagus leads to an ample alimentary canal. The ovary occupies 
the ventral recion of the cavity; and a moderate contractile vesicle is behind all. 

A single example of this charming little Rattulus I found in October 1885, with many 
other species of Rotifera, in sea-water, procured for me by Mr. Hood from the tide-pools 
of the Firth of Tay. In manners it was sluggish, contracting and lengthening itself 
with uniform persistence without changing its place. It was of hyaline transparency 
and colourlessness.—P.H.G.] 

Length, ;3, inch. Habitat. Tide-pools on the Scottish coast (P.H.G.). 


R. SEJUNCTIPES, Gosse, sp. noy. 
(Pl. XX. fig. 15.) 


[SP. CH. Body projecting much above and behind the foot; toes two, coequal, 
slender, decurved, set side by side, wide apart. 

Of this remarkable species Dr. F. Collins has made several graphic sketches in his 
Note-book. It is of the lunaris form, stout, plump, and curyed; the foot consists of a 
great basal bulb, wholly internal, and a second joint, thick and short, to which are arti- 
culated two toes; these are acute slender styles, so curved as to continue the outline of 
the body, mutually equal, set on the same plane, but (which is most unusual) wede apart. 
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The hinder body is ventricose, greatly overhanging the foot. There is a great aggregation 
of minute air-(or oil-)globules in the dorsal cavity. The trophi I supply conjecturally. 

Dr. Collins has added to his figures the following note: ‘‘ Head very large ; rotatory 
organ compound ; a large eye ; peculiar ganglionic mass or brain lying on dorsal surface. 
Two toes, which it sometimes crosses ; peculiar from being very wide apart, and de- 
curved, as the toe of Rattwluws lunaris. Found in a pool near Wellington Military 
College, Berks.” —P.H.G.] 

Length. Unrecorded. Habitat. As above. 


Genus C@LOPUS, Gosse. 


[GEN. CH. Body cylindrical, curved ; foot bulbous, inclosed ; toes, one broad plate 
with another laid upon it, in a different plane. 

A very remarkable deviation from normal structure is found in the species thus asso- 
ciated. Instead of two toes, consimilar and coequal, placed side by side right and left, 
like the legs of a man; here are two toes very unequal, hollow triangular plates of like 
shape, but of diverse dimensions, the smaller lying within the hollow of the larger. 
¥o use a homely comparison, let us suppose the bowl of a tablespoon, broadly truncate 
at the top and drawn out to a long point; then the bowl of a teaspoon of exactly the 
same shape, laid smoothly in its hollow; the two separately articulated to the foot-bulb, 
so as to be capable of independent motion to a slight extent. 

These organs are so anomalous that it is hard to deseribe them as “‘ toes.”” If it could 
be proved that the cloaca opens between them, we might say without hesitation that the 
larger and upper represents a true tail, the smaller and lower a stylate toe. But I have 
no knowledge on this point ; which could be settled only by a rare accident,—the obsery- 
ing of the act of evacuation at the moment when the animal was viewed laterally. 

In general figure and organization, there is so close an agreement with the former 
two genera, that the family affinity is indubitable. Several species I am able to asso- 
ciate as manifesting this structure: and, what is very curious, I have found it exhibited 
by a member of a remote genus,—one of the Coluri (q. v. infra). 

It is possible that Ehrenberg's Rattulus lwnaris may represent my C. porcellus. 
But the absence of any detailed diagnosis, in his text, leaves it doubtful; while his 
assigning of two eyes to his species is against the identification. The Diwrella rattulus, 
Hyf., described and figured by Herr Eckstein, may possibly be the same thing. The delicate 
lines that are drawn through the middle of the toe, in his engraving, may be either the 
inner edges of two normal toes, or the outer edges of a single superposed toe ; and the 
closest examination does not determine this. If the former, it is a species of my genus 
fiattulus; if the latter, a Calopus. His text also is ambiguous. ‘‘ Two toes, long, 
much bent bellyward, and slender,” seem to point to Rattulus ; while “‘ at their base they 
do not stand close side by side, but lie with their points one on the other,” appear to 
indicate the peculiarity of Celopus, ill-understood.—P.H.G.] 


C. PoRCELLUS, Gosse. 
(Pl. XX. fig. 18.) 


Monocerca porcellus 5 ¢ é : Gosse, Ann. and Mag. Nat. Hist. Sept. 1851. 


[SP. CH. Body cylindric, short and plump ; lorica ridged ; head with two pro- 
jecting spines ; the longer toe equal in length to the depth of the body. 

This neat, plump little creature always reminds me of a fat young pig. The general 
form may be compared to that of a well-filled sausage, a little bent, as sausages often 


are, and the varying shades of brown colonr produced by the distended stomach and 
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ovary, add to the resemblance. The large head is bent downward; the brow and the 
chin project each in a sharp spine, between which the front is capable of a slight protru- 
sion, ciliated, and furnished with a tubular antenna. Viewed dorsally, the front is ever 
and anon closed by the rapid approach of two triangular pieces from the sides, which 
recede immediately (cf. Dinocharis, &c.). The movement has no connection with the 
mastax. When the animal is confined by pressure, not sufficient to hurt it, it protrudes 
the jaws ; and besides this a sort of veil is thrust forward, very thin and membranous, 
seemingly stretched between the frontal and mental points, and from an intermediate 
point (fig. 18)). The action, though frequent, is momentary, and the withdrawal is 
complete. The lorica terminates anteriorly by a strong transverse fold, at its full width, 
whence the mobile head is emitted, of much less apparent diameter. The difference, how- 
ever, 1s mainly owing to a rather high dorsal ridge, which rises abruptly from the fold, and 
continues nearly equal in height to three-fourths of the body’s length ; or even, in some 
cases, to the whole.!| The basal joint of the foot is a round transparent bulb of great 
size, almost wholly enclosed within the body-walls. It must not be confounded with the 
contractile vesicle, which is much smaller, and lies upon it. To this foot-bulb is so 
articulated as to allow very free vertical motion the remarkable form of toe which has 
been just described. It is usually bent forward toward the belly, but can be thrown out 
behind, particularly in swimming. The trophi resemble those of Mastigocerca: the 
fulcrum of the incus a long slender rod with the back elevated into a thin ridge; no 
trace of rami can be discerned, but their pendent divergent alulze, which are unequal. 
The whole mastax is covered with fine transverse lines. A wide and long brain, of the 
normal form and position, carries near its middle a great deep crimson eye. On killing 
one by sudden pressure, the branchial vessels were severed from their connection with the 
contractile vesicle, and forced out, displaying some details of their structure. They ap- 
peared as a single tubule on each side, striate in parts with cross lines; towards their 
hinder parts are seen a number of transverse branchlets, whose ends have been torn off, 
suggesting not one but many communications with the contractile vesicle. There are 
also very minute structures attached at intervals to them, one near the head, resembling 
a twig of several leaves. These I cannot explain. 

With this very attractive little creature I have been familiar since October 1849, 
when I met with it at Clapton, near London. It has occurred in many localities since. 
Its manners are sprightly and elegant. It is perpetually in motion, threading its way 
through the tangled conferva wires, and swimming across the open spaces, with a rapid 
gliding movement, turning on its long axis asit goes. The clear viscera, resembling 
bladders of various shapes and sizes, some filled with richly-coloured food or feces, 
others granulate, or occupied with embryonic globules, all interspersed with orange- 
coloured fat-bubbles, and all seen through the transparent skin, have a most charming 
effect, as the animal thus revolves. It frequently arrests its roving course to examine 
the plants, and now and then to nibble at them, when the mastax is brought to the very 
front, and the jaws themselves are seen projecting from the head, and eagerly biting. 
Sometimes it swims round and round, in a circle of which the curyed outline of the back 
forms an are.—P.H.G.] 

Length, ,1, inch, of which the double toe forms about one-fifth. Habitat. Pools 
and lakes ; widespread through Middle and South England (P.H.G.). 


C. TENUIOR, Gosse, sp. nov. 
(Pl. XX. fig. 19.) 
(SP. CH. Body cylindric, decurved, slender ; lorica without sensible ridge ; head 
defended by two or three projecting points ; toe with two sub-styles. 


1/T am almost sure that the ridge is inclined ; its edge bending over towards the right. I have seen 
it distinctly wrinkled along the base, as seen in MV. carinata.—P.H.G. 
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This species has manifest affinity with porcellus; but it is much slenderer, and its 
proportions are different. The width of the body to its length (exclusive of the foot) is 
as 1:4; whereasin porcellus it is as 1: 24. The toe is here beset with a short sub-style 
on each side (as in Mastigocerca); whereas in porcellus I can see no trace of these. 
The lorica, moreover, is not elevated into any sensible dorsal ridge. In all other re- 
spects it appears to agree with the preceding, except in being somewhat longer. 

The species first occurred to my notice in water from Woolston Pond, sent me in 
September by the courtesy of Miss Davies. Several examples occurred, but all dead. 
A few days later I found it alive in water sent by Mr. Bolton from Birmingham, as well 
as another dead.—P.H.G.] 

Length, ,}, to 4; inch; depth, 1, to gt, inch. Habitat. Weedy pools. Wool- 
ston: Sutton Park and Coleshill, Birmingham (P.H.G.). 


C. BRACHYURUS, Gosse. 
(Pl. XX. fig. 21.) 
Monocerca brachyura C . ‘ Gosse, Ann. and Mag. Nat. Hist. Sept. 1851. 


(SP. CH. Body cylindric, short, plump, decurved ; lorica not ridged ; head without 
spines ; toe-length less than the depth of the body. 

This species I described in 1851 from a single example taken on Hampstead Heath. 
It died before I had completed my observations; but I have since seen it on repeated 
occasions, from various localities, though always scarce. With much resemblance to 
C. porcellus, it is notably smaller; there is no trace of ridge; the twofold toe, though 
exactly similar, is proportionally shorter; the front is obtusely truncate, seen dorsally 
and laterally, and is destitute of projecting spmes. When viewed endwise (as on many 
occasions), the transverse outline appears quite circular, so far as the back and sides are 
concerned. A long depending brain carries a great red eye at its tip. The singular 
appearance of a second eye in the breast, mentioned in my original diagnosis, occurred 
in no other specimen ; it must have been illusory, though unaccountable. The viscera 
agree with those of porcellus; the contractile vesicle very large. The toes are almost 
always thrust up under the belly. 

In manners this varies much from its lively predecessor, for though constantly in 
motion it is singularly slow and sluggish, creeping to and fro on the leaves of the 
milfoil, nibbling ever as it goes.—P.H.G.] 

Length (without toe), +1, inch; toe, ;},inch; total,,;4, inch. Habitat. Hampstead 
Heath ; Sandhurst; Woolston; Caversham (P.H.G.): pools: rare. 


C. cAviA, Gosse, sp. nov. 
(Pl. XX. fig. 22.) 


[SP. CH. Body elevated and globose, very protuberant behind the foot; lorica 
without ridge or frontal spines. 

In the summer of 1885 Mr. Henry Davis kindly collected water for me near Snares- 
brook in Epping Forest. Among other treasures found therein I met with this pretty 
little creature, which at first I was inclined to identify with C. brachyurus. It differs 
from it in form, however ; the great elevation of its hinder quarters, and particularly the 
development of its buttock into a great plump breech, gives it the aspect of a squatting 
mouse or guinea-pig, and makes the double curved toe proceed (in appearance) from a 
notch in the belly, far forward. The mastax agrees with that of its congeners, of 
moderate size; but the brain is very large, and so is the eye at its point. The stomach 
was ample, filled with yellowfood. Face truncate, slightly prone. The little thing was 
rather swift at first, but not wild.—P.H.G.] 

Length (without toe), ;}, inch. Habitat. Epping Forest (P.H.G.). 
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[I suspect the Distemma setigerum of Ehrenberg to belong to thisgenus. He himself 
alludes to the liability of confounding it with Rattwlus, as well as to the difficulty of 
resolving the very slender toe, which, at first sight, seems single ; and to his inability 
to see any proper foot-joint. Yet he assigns to the species two eyes; which does not 
accord with any true species of Cwlopus known to me.—P.H.G.] 





Caxopus (?) minutus, Gosse, sp. nov. 
(Pl. XX. fig. 20.) 


[SP. CH. Two eyes, wide apart; mastax and rotating cilia (apparently) wanting ; 
body rotund, minute. 

Little as I know of this tiny animal, enough is manifest to show that itis one of much 
physiological interest. Though for convenience of reference, and because of certain 
conspicuous resemblances, I place it with the C@lopods, it must be considered a species 
incerte sedis. The general figure, plump and round, recalls C. porcellus and cavia, and 
so do the short, curved foot, thick at its base and tapering to a sharp point, and its 
manner of articulation. Yet, whether the structure of this member is that peculiar to 
Celopus,—a secondary spine lodged within the inferior concavity of the principal,—I 
cannot certainly affirm. I strove hard to determine this point, but could not obtain 
absolute certitude. It appeared single and indivisible. 

But it is at the anterior extremity that the chief anomalies of the little creature are 
found. ‘Two cervical eyes are seen, tiny globelets, brilliant and distinct, set wide apart, 
close within the outline on either side, in a dorsal aspect (fig. 20). I could find no 
trace of mastax or trophi, in general so largely developed and so conspicuous in this 
family ; but instead of it what seemed a simple slender duct or tube, formed by the union 
of two short branches which communicate with the front, and open into a great sacculate 
stomach ; as if the esophagus had been continued upward,—the mastax being atrophied, 
—to the very front, or rather merged into the buccal funnel. Again, with the closest 
scrutiny I could detect no cilia nor any ciliary action. 

Only a solitary example has occurred to my observation, from the Black Loch, near 
Dundee. It was alive but inert, and to a certain extent glued fast to the glass by an 
excretion from the foot.—P.H.G.] 

Length, ;}, inch. Habitat. Black Loch, near Dundee (P.H.G). 


Family XII. DINOCHARIDAG. 


Lorica entire, vase-shaped, or depressed ; sometimes facetted, often spinous ; head 
distinct, with a chitinous covering ; foot and toes often greatly developed; trophi 
symmetrical. 

Of the three genera, which together form the Dinocharide, two, viz. Dinocharis and 
Scaridium, resemble each other in the great length of the foot and toes, and in their 
conspicuous condyles. Both these genera are also completely loricated ; but whereas 
in Scaridiwm the chitinous cuticle is thin, somewhat flexible, smooth, and transparent, 
in Dinocharis it attains a greater development than in any other genus of the Rotifera. 
For, not only is the trunk completely enclosed in a dense lorica shagreened with little 
knobs, ornamented with ridged facets, or bristling with spines, but the head and foot 
also ave similarly protected, and the lorica stretches down eyen to the base of the toes. 
The third genus, Stephanops, resembles the first two in haying a chitinous covering for 
the head, and in bearing stiff spines, which are not organs of locomotion, on various 
parts of the trunk; but its skin can hardly be termed a lorica, and its foot, though 
well-jointed and often spinous, is never immoderately long. The head-gear in the 
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three gencra is also yery different, and Stephanops has two eyes remote from the 
mastax, while Dinocharis and Scaridiwm have but one, closely applied to it. In all, 
however, the trophi are symmetrical, the family differing widely in this respect from the 
Rattulide. 


Genus DINOCHARIS, Hhrenberg. 


GEN. CH. Lorica vase-shaped, dense, shagreened ; facetted, and with projecting 
plates, or armed dorsally with spines ; head retractile within a chitinous cap ; eye single, 
apparently attached to the mastax ; foot and toes very long, the former bearing spines. 

Two of the species of this genus, viz. D. pocillum and D. tetractis, resemble each 
other very closely ; the main difference being that the former has, on the last joint of 
the foot, a small spine between the two toes. But the third species, D. Collinsit, is 
strikingly unlike the other two, in several respects. Their lorie are vase-shaped, 
facetted and spineless; whereas its lorica is quadrangular, much depressed, free from 
facets, but notched round its edge and bearing long dorsal spines. The head-coverings 
are also unlike. Those of the first two species consist each of quadrantal pieces that 
can be brought close together so as to enclose completely the withdrawn corona ; but in 
the latter species the head is protected on the dorsal surface by a notched shelly hood, 
and is uncovered on the ventral surface. 


D. pocittum, Ehrenberg. 
(Pl. XXI. fig. 1.) 


Dinocharis pocillum c ; ; Ehrenberg, Die Infus., 1838, p. 472, Taf. lix. fig. 1. 
i D ° o ' Grenacher, Sieb. u. Koll. Zeits. Bd. xix. 1869, p. 497. 


SP. CH. Lorica vase-shaped, sub-cylindrical, facetted, without spines ; foot and 
toes very long, and together nearly twice the length of the trunk ; spurs curved ; a short 
spine between the toes. 

The vase-shaped lorica of this species has a flat portion with scalloped edges down 
the centre of its dorsal surface ; anda similar, but somewhat protuberant, portion on the 
ventral surface. These two plates are connected by stippled concave surfaces, which 
pass from a dorsal scallop to a ventral one and meet each other in stout transverse 
ridges, which are very prominent in a side view; and, when the creature is viewed 
directly in front, so as to obtain transverse views of the trunk, it is evident that the 
lorica, as shown in the elegant figure 1c, is produced on either side into delicate wing- 
like plates at right-angles to its surface. The head is protected by a complete cap, con- 
sisting of two pieces, which can fit together closely so as to conceal the corona, or fall 
back on each side into a fold in the neck in order to permit the head to protrude. The 
loricated foot, which is as long as the trunk, has three joints; on the last of which are 
two slender toes, decurved, bent outwards, and as long as the foot itself. Between the 
toes is a short chitinous spine. The first joint bears two stout spurs, usually about 
as long as the joint that bears them, but occasionally more than double the length. 
The front is rounded and set with small cilia: it is difficult to say what is the exact 
structure of the corona, or the arrangement of the ciliary wreath. There are a large 
mastax with sub-malleate trophi; two conical gastrie glands; a broad cylindrical 
stomach ; short intestine; moderate ovary; and very large contractile vesicle. This 
latter lies athwart the body when distended, and in that condition fills up more than one- 
third of the body-cavity: its time is four minutes. The lateral canals can be readily 
seen on the ventral surface, but I detected only one vibratile tag. There is a large 
crimson eye on the under surface of the nervous ganglion, which overlies the mastax so 
that the eye seems attached to this latter. Dr. Grenacher (loc. cit.) has seen two lateral 
rocket-headed antenne on each side of the lower third of the dorsal surface. 

This is an elegant and curious creature. With its toes well apart like a pair of com 


72 THE ROTIFERA. 


passes, and its foot either thrown into one long curve or oddly bent zigzag fashion, it 
grubs among the sediment of the live-box ; and sometimes it glides gently away by the 
action of the coronal wreath, with its long toes trailing gracefully behind it, just like 
Scaridium eudactylotum. 

Length, ., inch. Habitat. Clear ponds and ditches, Hampstead Heath; Kew 
Gardens ; Woolston (P.H.G.); Clifton, Birmingham (C.T.H.) : not yery common. 


D. terractis, Ehrenberg. 
(Pl. XXI. fig. 2.) 
Dinocharis tetractis 5 = : Ehrenberg, Die Infus. 1838, p. 473, Taf. lix. fig. 2. 


SP. CH. Lorica vase-shaped, narrowing to the hind extremity, facetted, without 
spines ; foot and toes very long, together more than twice the length of the trunk ; spurs 
curved ; no spine between the toes. 

This species is extremely like D. pocillwm, differing from it chiefly in haying no spine 
between the toes on the last joint of the foot. The trunk viewed dorsally has a some- 
what triangular outline, the apex of the triangle being towards the foot, and is shorter 
in proportion to the foot and toes than it is in the former species. Mr. Gosse has ob- 
served in this species that the lorica runs off at the hind end into three, thin, transparent, 
and radiating plates, of which one is dorsal; and that this latter is not continued so far 
forward as the lateral plates, so that a transverse section shows no trace of the dorsal 
radiating one, but rather a slight depression between two gibbous swellings. This is 
well shown in fig. 1c, a transverse section through D. pocillum. Myr. Gosse has also 
seen many specimens of D, tetractis, in which the spurs on the penultimate joint were 
more or less deteriorated ; so that in some they were reduced to short tubercles, or even 
effaced altogether. These latter specimens were precisely Ehrenberg’s D. pawper, which 
can no longer, therefore, be entitled to rank as a species. 

Length. Up to ,); inch (P.H.G.). Habitat. Clear ponds and ditches throughout 
England and Scotland (P.H.G.; C.T.H.): common. 


D. coLuinsil, Gosse. 
(Pl. XXI. fig. 3.) 


Polychetus subquadratus (2). c 5 Perty, 7. Kenntn. kl. Leb. 1852, p. 45. Taf. 1. fig. 6a. 
Dinocharis Collinsii . = 5 - Gosse, Intell. Observer, vol. x. 1866, p. 269. 
Polychetus spinulosus 5 0 3 5 Archer, Quart. J. Mier. Sci. vol. viii. 1868, p. 72. 


SP. CH. Lorica depressed, sub-quadrangular, with serrated edges and eight dorsal 
spines ; spurs straight ; foot and toes short, together as long as the trunk. 

Though this Rotiferon is clearly a Dinocharis, it is a very singular one. The foot is 
short, the toes small, the lorica depressed, and a chitinous dorsal hood protects the head. 
The lorica is somewhat rectangular in shape, but broader in front than behind, with its 
fore corners rounded off, and its lateral edges serrated. At each hind corner a sharp 
spine projects, while six others rise from the dorsal surface. There is an outer pair 
attached to the shoulders, pointing down the back; and an inner pair, slightly decurved 
at the tips, rising from the central highest point of the lorica, and pointing diagonally 
outwards and upwards. A third pair, sharp and straight, rises from the hind end of the 
lorica, one on each side of the foot, and pointing outwards and upwards; while the first 
joint of the foot itself carries a pair of sharp chitinous spurs. The lorica is closed, much 
arched dorsally, highest in front, and flat on the ventral surface. The dense lorica, 
which is stippled in the central region, makes it difficult to define the internal structure; 
but Mr. Gosse, from whose Memoir (loc. cit.) this account is taken, succeeded in ob- 
serving a globose mastax, ample alimentary canal, and rich ruby eye. 
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This Dinocharis was discovered by Dr. F. Collins in 1866, in a small pool in a wood 
near Sandhurst. Dr. Collins sent it to Mr. Gosse, who figured and described it (oc. czt.) 
in 1867. Dr. Max. Perty’s Polychetus subquadratus may possibly, but not probably, be 
the same creature; if so, it is most inaccurately drawn and described. Mr, Archer's 
Polychetus spinulosus is undoubtedly D. Collinsit. 

Mr. Gosse says of its habits that ‘‘it is rarely still, rooting among the sediment or 
swimming with a smooth gliding motion of no great speed. If I may judge of its be- 
haviour in freedom from what is seen while under our notice, it seems to be a specially 
bottom-frequenting form.” 

Length, ;3, inch. Habitat. Sandhurst, Berks (Dr. F. Collins); Clifton (Mr. 
Brayley) ; Carrig and Callery districts, Ireland (Mr. T. Archer) ; Dundee (P.H.G.): rare. 





Genus SCARIDIUM, Hhrenberg. 


GEN. CH. Lorica vase-shaped and compressed ; or pear-shaped and depressed in 
front ; very thin, transparent, smooth, without spines or projecting plates ; head with 
a chitinous cuticle, except in front; eye single, really or apparently attached to the 
mastax ; foot without spurs ; toes very long. 

In the genus Scaridiwm the foot and toes (especially the latter) are remarkable for 
their great length, for the distinct condyles, which give them such free action, and for 
the powerful striated muscles, which enable the animal to jerk its long toes widely 
apart, and to strike the water violently with its foot, so as to make it an effective organ 
of locomotion. -In both species the lorica is a transparent, thin, stiff skin, which ap- 
pears to be continued over the foot ; but its shape in the two species is very different : 
for, while the lorica of S. longicaudum recalls that of Dinocharis pocillum, the lorica of 
S. eudactylotum somewhat resembles in general outline that of a Brachionus. In each 
species the eye appears to be attached to the mastax, instead of to the nervous ganglion ; 
this would be a very unusual arrangement, but it is possible that the appearance is due 
to the nervous ganglion’s being closely applied to the mastax, and more than usually 
transparent.!. The habits of the two creatures are similar. They swim quietly for a 
time, trailing the foot and toes behind them in an elegant curve; and then, with a 
sudden leap, they dart off into a new course. 


§. Loneicaupum, Ehrenberg. 
(Pl. XXI. fig. 5.) 


Scaridium longicaudum - : = Ehrenberg, Die Infus. 1838, p. 440, Taf. liv. fig. 1. 
” +, . : . . Gosse, Phil. Trans. 1856, pl. xyii. figs. 64, 65. 


[SP. CH. Body compressed ; front truncate ; eye adherent to mastax ; body, foot, 
and toes of about coequal length. 

The most remarkable peculiarity of this species is the anomalous character of the 
eye,—a large flattened capsule, with crimson pigment not quite filling it, permanently 
attached to the surface of the mastax, and apparently not connected, as usual, with the 
occipital brain, which, however, presses upon it from aboye and behind. The trophi, 
too, are very abnormal. (See my Mem., loc. cit.) The animal, with its long unwieldy 
foot and toes, reminds us, not less by its movements than by its form, of Dinocharis. 
It is active, swimming with unequal, not very swift, action, with little movement of the 
foot and toes. It has the habit of making sudden springs, using, apparently, for this 
purpose, the fore parts, not the toes.—P.H.G.] 


‘ I suspect this to be the case in S. eudactylotum ; but in S. longicaudum Mr. Gosse is confident that 
the eye is inseparably seated on the mastax. 
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Length, 1, inch. Habitat. Stratford; Maidenhead; Cheltenham; Birmingham ; 
Starmont Loch, Dundee (P.H.G.); pools and dykes: rare. 


§. EUDACTYLOTUM, Gosse, sp. noy. 
(Pl. XXI. fig. 4.) 


SP. CH. Lorica pear-shaped, depressed and narrowed in front ; toes as long as all 
the rest of the animal. 

[S. eudactylotum was discovered in September 1881 in a small loch in Perthshire, 
by Mr. Hood, who sent me a tube of the water. This I found well peopled with this 
charming species. It is much more globose than longicawdwm, and much more trans- 
lucent, looking like an oval bubble of clear glass. The head is small, formed of several 
ciliated eminences. Among the turbid clouds, which are probably brain-matter, there 
are one or two oval spots, which refract the light strongly ; but I cannot interpret them. 
As a small red eye always moyes to and fro with the movements of the mastax, I con- 
clude that they are organically united as in longicaudwm. The ineus and mallei are 
much more normal than in that species. The manubria, however, are tripartite, and 
the middle joint is largely and somewhat irregularly looped. The apparatus is un- 
usually minute, obscure, and difficult. The mastax is distinctly three-lobed. There 
are a long csophagus, wide stomach, intestine, and small ovary with nucleated 
ovarian vesicles. In one example was a small maturing egg. The longitudinal 
muscles are numerous, and unusually conspicuous, owing to the brilliant trans- 
parency. But the most remarkable feature is the foot of three articulations, with 
strongly marked condyles, and a pair of fureate toes of excessive length and tenuity. 
They are usually straight, but are sometimes a little curved outward at their tips. It is 
graceful and elegant in its motions. I have never seen one resting, but invariably swim- 
ming with a smooth even gliding, not at all rapid, often varied by a sudden spring or 
skip to one side, like its fellow S. longicawdum. The toes are very flexible, and highly 
elastic ; sometimes when the animal suddenly turns, I have seen the toes bent almost 
double, but recovering their straightnessin a moment. That the mtegument is a proper 
lorica, closed and vase-like, is undeniable; yet it is so thin and flexible that the head 
retracted every instant carries with it the in-turned delicate front edge, which is again 
everted. At the moment of eversion I have repeatedly seen what I believe to be an an- 
tennal seta of exceeding tenuity ; but certainly no tubule or pimple.— P.H.G.] 

The lorica is tolerably flat on the ventral surface, but on the dorsal is distinctly 
gibbous behind and depressed in front. Like that of Brachionus, it deepens down to the 
hinder third of its length, and then suddenly drops with two abrupt curves. Viewed 
dorsally (fig. 4), it can be seen that a central portion of the lower third is arched above 
the general surface, and kept so bent by transverse muscular fibres. The head on the ven- 
tral surface is scooped into a hollow above the buccal funnel, and the corona bears two 
hemispherical ciliated prominences. On the long esophagus, at a little distance from 
the stomach, are two small stalked glands (fig. 4a) similar to those in Pterodina and 
other Rotifera. The gastric glands are of unusual size and form. They are Y-shaped 
(fig. 4), and each has its stem attached to the top of the stomach, and its outer branch 
continued up to, and round, the inner dorsal surface of the lorica, to which it is attached. 
Each inner branch hangs down, pointing inwards, towards the ventral surface, to which 
it is probably tied by a fine fibre. These glands are distinctly, though delicately, 
spotted with nuclei. The vascular system is best seen from the ventral surface (fig. 40), 
where the lateral canals, surrounded by wide ribbons of delicate floccose matter, seem 
to adhere to a considerable portion of the lorica, keeping chiefly toward the sides. The 
contractile vesicle (fig. 4b) looks asif it consisted of an oval central chamber, surrounded 
by several smaller: an appearance probably due to the muscular fibres crossing it in a 
somewhat regular pattern. It is rather large, and a side view (fig. 4a) shows that it 
lies by itself at the hind end of the-inner ventral surface, while the rest of the viscera 
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follow the arch of the dorsal. I detected four vibratile tags (fig. 4b) on each side: 
one near the top of the lorica one about the middle, and two on a plexus of tubes 
lower down. The muscles that pass down the foot to move it and the toes are very 
conspicuous and are coarsely striated ; and the condyles of the toes (fig. 4c) are remark- 
able. The nervous ganglion (figs. 4, 4d) is so extremely transparent, that in can hardly 
be detected except by a chain of dark spots round its lower edge, which betray its pres- 
ence when it moves. It is very long, cylindrical, with a rounded free end, and lies 
across the mastax and eye (fig. 4d). It may possibly be attached to both. Two rocket- 
headed antenne can be seen, one on each side of the dorsal surface (fig. 4), and about 
one-third of its length from its base. I am indebted to Mr. J. Hood for the numerous 
specimens of this beautiful creature which enabled me to make drawings of it from 
various points of view, and to supplement the details given by Mr. Gosse. 
Length, ;, inch. Habitat. Pools near Blairgowrie (J,H.): very rare. 


Genus STEPHANOPS, Ehrenberg. 


[Lorica cylindrical or pyriform, entire ; head bearing a permanent, wide, circular 
shield; toe (or toes) often surmounted by a toe-like tail. 

The species which constitute this well-marked group are in general easily recognized 
by the beautful glassy shield which protects the head, and which, seen dorsally, in- 
stantly recalls the ring of glory which surrounds the heads of sacred persons in medieval 
pictures. This differs from the frontal hood in the Colwride, by being non-retractile, 
and haying no motion apart from the whole head. Several of the species have spines 
affixed to the lorica or to the foot. The foot is habitually exserted, composed of joints 
which are stout, long, and distinct.—P.H.G.] 


8. LAMELLARIS, Hhrenberg. 
(Pl. XXI. fig. 7.) 


Stephanops lamellaris . ° : Ehrenberg, Die Infus. 1838, p. 478, Taf. lix. fig. 13. 


[SP. CH. Lorica pyriform, having a narrow neck, and slightly prolonged behind 
into three sub-parallel slender acute spines; foot furnished with a toe-like spine. 

The form is swollen and vase-like, with a marked everted rim or neck, within which 
the whole head has a slight motion, surmounted by its lovely round glory-shield, which 
equals the lorica in breadth. Under its shelter is seen the conical front with its rotat- 
ing cilia, its oblique points, and its two ruby eyes, very wide apart. Below the rim or 
neck the trophi are conspicuous, formed on the pattern seen in Huchlanis. The viscera 
are normal, including an ample transversely-ovate contractile vesicle. The hind part 
of the lorica is deeply truncate, and the three spines are limited to the dorsal end. The 
foot consists of three joints, long, and strongly marked, of which the last (save the toes) 
carries a very slender spine seated on a tubercle on its dorsal side, not quite so long ag 
the two toes. The foot joints are permeated with two long chain-like glands.—P.H.G.] 

Length, ;1, inch. Habitat. A garden tub (P.H.G.): rather scarce. 


8. muticus, Hhrenberg. 
(Pl. XXI. fig. 6.) 
Stephanops muticus . . 5 Ehrenberg, Die Infus. 1838, p. 479, Taf. lix. fig. 14. 


[SP. CH. Lorica cylindric, having a distinct thick neck, and prolonged behind into 
a spoon-like shield, which is unarmed, as is also the foot. 

What I identify with Ehrenberg’s muticus agrees better with his description and 
figures than with Eckstein’s. Can the latter have made his drawing from two indivi- 
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duals, lamellaris and muticus, which he supposed one and the same? I confess I haye 
had suspicions that these are but one species. I have had specimens in my live-box of 
what seemed lamellaris, with the three caudal spines clear enough; yet in a few 
minutes I could find only specimens of muwticus, with no spines at all to be discerned, to 
my great bewilderment. It seemed as if the spines could at will disappear, but I cannot 
conjecture how. This has happened repeatedly. Except the greater development of 
the neck, there is little else to discriminate the two.—P.H.G.] 

Length, +4, inch. Habitat. Fresh waters around London; an aquarium at Tor- 
quay (P.H.G.): scarce. 


S. uniIseTAtTus, Collins. 
(Pl. XXI. fig. 8.) 


Stephanops uniseta ‘ . . Collins, Science Gossip, 1872, p. 11, figs. 9a, b. 


[SP. CH. Lorica ovate, its hinder end without points, but bearing a dorsal spine, 
very slender, straight, as long as the body ; foot with a slender tail and two toes. 

The discoverer of this interesting form has furnished me with a number of examples 
from its original habitat: all inhabiting the leaves of a subaquatic moss. In the “ Jour. 
Roy. Mier. Soc.” 1885, Dr. Hudson has suggested the identity of Mr. Lord’s species! with 
this; but I think its thick fore-parts, the curvature of its spine, and several other pecu- 
liarities, indicate their diversity. Ifso, we have five dorsal-spined species. The spine 
here is so attenuate that it may well be called a seta. According to my observations, it 
vibrates with the tremulous motions of the body, but has no proper separate motion. 
Its base is attached to a shelly knob, level with the bottom of the mastax ; it is quite 
straight, and its point reaches the tips of the toes. The hind edge of the lorica is 
truncate and unarmed, as in mwticus. There are two slender pointed toes, and a minute 
spinous tail at right-angles from their base. 

The species affects concealment, but occasionally comes out to swim with a smooth 
gliding motion in the open interspaces ; often subject to a momentary vibration through- 
out.—P.H.G.] 

Length, ,}, to ;}, inch. Habitat. Sandhurst (Collins; P.H.G.): not rare. 


S. cHLENA, Gosse, sp. nov. 
(Pl. XXI. fig. 9.) 


(SP. CH. Lorica cylindric, forming a semicircular occipital shield, without any 
constriction ; toe single. 

Ehrenberg’s S. cirratus (not yet recognized with us) appears to lead to this, the sides 
being straight without any neck. The face is oblique, wider than any other part, beset 
with irregular fleshy lobes, with a retractile lobe forming a kind of chin. A great sac- 
like brain carries one minute eye, very difficult to be seen. The lorica, without any 
diminution in width, ends behind in three points, and resembles a short cloak reaching 
to the loins. From this descends a thick and long foot, whose penultimate joint carries 
an acute spine at a right-angle, which is a proper tail; thence a stout taper pointed 
toe, along whose middle a line may be dimly seen, suggesting two toes soldered into one. 
The rectum may be traced to a cloaca between the tail and the toe. Its manners are 
those of its fellows. In swimming, its movements, already rapid, are accelerated now 
and then by sudden starts, probably predatory.—P.H.G.] 

Length, ;}, toy}, inch. Habitat. Sandhurst: Woolston (P.H.G.)?; pools: rare. 

' Micr. News, vol. iv. 1884, p. 146, fig. 24. The figure of this Stephanops has one dorsal spine, and 
one short spine, or tail, sloping upwards, just above the toes. 

2 There are differences in form and size between the Sandhurst and the Woolston specimens, so 
considerable that possibly these may be distinct species : the former much larger, more slender, the 
front not sensibly lobular ; the whole animal yellow-tinged.—P.H.G. 
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Mr. J. G. Tatem (‘‘ Quart. Journ. Mier. Sci.” vol. vii. 1867, p. 252, with figs.) 
described and figured a Stephanops (S. longispinatus) with one long dorsal spine, no 
posterior spines, and two short straight spines (one on each side) on both the first and 
second joints of the foot. Mr. T. Bolton (in 1884) published among his fly-leaves a 
Stephanops (S. bifurcus) with one long dorsal spine, and one short posterior spine 
slanting backwards and upwards, from the end of the lorica; both spines on the median 
line, and none on the foot. Mr. J. Hood in the same year sent me a drawing of yet 
another species (S. armatus) with one long dorsal spine, and two short posterior spines, 
one on each side of the end of the lorica slanting slightly upwards and outwards, and 
somewhat convex to the lorica. This species also had no spines on the foot. Mr. 
Hood’s figure is given in pl. xii. of the ‘‘ Journ. Roy. Micr. Soc.” 1885. 


Family XIII. SALPINADA. 


[Body more or less completely inclosed in a firm lorica, which is open at each end, and 
divided down the back by a fissure whose sides are united by membrane ; two furcate 
toes always exposed. 

We come now to forms which are indubitably and manifestly loricate, the integument 
permeated by a peculiar chemical principle known as chitine, which imparts hardness 
and stiffness to it without diminishing its transparency. This substance is unaffected by 
alkalis, which immediately destroy all the flesh and membranous parts: a fact which is 
often useful to the scient, as by the addition of a minute drop of caustic potash to the 
cell containing a specimen to be examined, he can in an instant obtain the external 
form unchanged, generally clear and bright, with all the internal organs, that had marred 
distinct vision, dissolved away. 

The animals we have now to consider are clothed in a coat-of-mail (lorica) more or 
less complete, of which the edges are sharply marked. Thus they display an evident 
analogy with the shelled MOLLUSCA, and one more close with the Enromosrraca, with 
which, in its bivalve tribe Ostracoda, the present family may be advantageously compared. 

The lorica here consists of two lateral segments of an ovoid box, open in front and 
behind, for the emission of the head and the foot, the two edges parallel and approximate 
along the dorsal line, and either widely open along the belly, as in Diaschiza, or united 
and soldered into one there, as in Salpina and Diplax. The front is composed of 
ciliated prominences, not protected by an arching hood; the foot is provided with two 
furcate toes.—P.H.G.] 


Genus DIASCHIZA, Gosse, gen. nov. 


(GEN. CH. Body compressed ; the dorsal half of the trunk inclosed in a carapace, 
which is split medially ; one eye present, usually cervical ; trophi virgate, not distin- 
guishable from those of Furcularia; toes long, blade-like, furcate. 

This well-marked group, now consisting of seven species, was wholly unsuspected a 
few months ago. One after another has occurred to my own observation, within the 
past year, and I strongly suspect that other species will yet be discovered. The genus 
forms a very striking link of connection between the Loricate and Il-loricate sub-orders, as 
will be shown, more in detail, under the remarkable species D. semiaperta.—P.H.G. | 


D. VALGA, Gosse, sp. nov. 
(Pl. XXII. fig. 12.) 
[SP. CH. Lorica decurved ; eye occipital, small ; toes long, slender, much decurved. 


Among filaments of Myriophyllum, growing in an aquarium, very thickly beset with 
various Diatomacee, &c., appeared in March 1885 an active, restless, little creature, 
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which, at first, I thought one of the common forms of the minuter Notommate or 
Furcularig. But I presently perceived that it had peculiarities of structure, which were 
quite unfamiliar to me. Its figure is nearly that of a cylinder, somewhat bowed down- 
ward at each end, and a little arched along the dorsal line. A small truncate foot carries 
two slender toes, about two-thirds as long as the body, much decuryed, so as to form a 
segment of one-fourth of a circle; these are usually carried wide apart. A large brain 
bears a red eye-point considerably anterior to its extremity, visible only at intervals; 
in subsequent specimens, however, sufficiently conspicuous. 

The whole form and manners of this animal indicate its affinity with species which 
are il-loricate. The situation, dimensions, and structure of the manducatory apparatus 
are indistinguishable from those of Notomm. lacinulata ; yet the dorsal parts are inclosed 
in a semi-cylindrical shell of transparent chitine, reaching about half-way down each 
side, with a straight edge; and cleft throughout the dorsal line, into two parallel halves, 
moderately separated (reminding us of a Salpina, or still more of my Diplax compressa), 
reaching to the end of the body, where each terminates in a point slightly over-arching. 
Anteriorly this bifid carapace terminates transversely at what may be called the neck, 
allowing the soft tissues of the head to be partially retracted for an instant, when the 
lateral angles of the lorica are seen as two unchanged blunt points. It is remarkable 
that, in a lateral view, the very front itself appears as if the integument were so stiffened 
with chitine as to project both above and below in slightly obtuse points (fig. 12a). I 
soon after found two individuals among conferva in a ditch at Coffin’s Well, near 
Torquay; and still later in waters from many widespread localities. I find little varia- 
tion in them. The dorsal cleft is shallow, but always visible when the animal turns.— 
1eelel (Ge 

Length. Of body, 31, inch; of toes, 54, inch; total, ,4, inch. Habitat. Torquay ; 
Woolston ; Sandhurst ; Birmingham ; Cheltenham ; Oban (P.H.G.): not rare. 


D. exiGua, Gosse, sp. nov. 
(Pl. XXII. fig. 13.) 


(SP. CH. Minute ; lorica flexible, constantly thrown into folds; eye cervical ; 
toes thick at their base, less than one fourth of total length. 

On one or two occasions I had met with this little species in water sent me by Miss 
Saunders, from a window tank in her residence at Cheltenham. I had marked differences 
between it and D. valga, but yet set it down as that species, waiting for further light. 
More than five months afterwards, I was examining some of the pale impalpable floccose 
alga that grows thickly around the filaments of certain pond-weeds, originally from 
Dundee, but which had been several weeks on my table, when I saw this little thing in 
some number, and perceived that its peculiarities entitle it to specific rank. Though valga 
is a small species, this is not half its size ; its proportions, too, are different. It is much 
plumper and more gibbous behind; the toes, instead of slender rods uniform in thickness, 
are long cones, tapering to acute points ,and only one-third of the length of the head and 
body. ‘The investing integument is evidently very flexible, every contraction and every 
turn throwing it into strong folds. Yet, thin as it is, it is a true lorica, reaching half- 
way down each side, as in valga, and displaying the dorsal fissure quite distinctly, as 
one views it from behind; when it is seen to be very shallow. No other poits in its 
economy seem noteworthy.—P.H.G.] 

Length, 53, to =}, inch; toes alone, +55 to 775, inch; lorica, 5} inch. Habitat. 
Alge in fresh-water aquaria (P.11.G.): rare. 


i 
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D. Hoopt, Gosse, sp. nov. 
(Pl. XXII. fig. 15.) 


[SP. CH. Body gibbous and ventricose behind ; dorsal cleft narrow, parallel-sided ; 
eye cervical ; toes rather short, blade-shaped, acute, decurved, one-fifth of total length. 

This little species comes near to D. valga, but is considerably larger, and more swollen 
in the posterior half of the body, whether viewed dorsally or laterally. The toes afford 
the most obvious discrimination between them. In both, each toe is a segment of a 
circle : in valga it is a slender rod of about equal thickness throughout its length, which is 
nearly equal to that of the lorica. In Hoodz it is shaped in one aspect like a carving- 
Knife, in another like the half of the moon when three days old. As I haye observed the 
forms of the toes in Rotifera generally to be very constant, I am disposed to rely much 
on them in specific diagnosis. 

Only one individual occurred ; and of this my observations were imperfect. I found 
it in the pale floccose alga, which invests aquatic plants near Dundee. In memory 
of this origin I honour the little Diaschiza with my respected correspondent’s name. 
A few weeks after this, I was so fortunate as to find another example, in water sent me 
by Mr. Bolton, from Blackroot Pond, near Birmingham. In the former specimen I had 
not perceived any eye ; but in this it was very conspicuous, of large size, and of some- 
what pale rose-red hue, though brilliant, resembling D. peta in colour, but in a less 
marked degree. It is cervical, occupying the extremity of an ample brain.—P.H.G.] 

Length. Not measured, but about one and a half that of D. valga. Habitat. Loch 
near Dundee ; pool near Birmingham (P.H.G.) : rare. 


D. pura, Gosse, sp. nov. 
(Pl. XXIL. fig. 11.) 


[SP. CH. Body thick, widest in front ; lorica with the dorsal cleft very narrow, its 
edges parallel and ridged ; eye cervical, very large, pale ; toes blade-like, recurved. 

In June 1885, soon after I had discovered D. valga, a little water was sent me by 
Miss Saunders, from Woolston, in which were a good many specimens of that species, 
some much smaller than I have described. In the same water, however, I found one 
much larger, which proved a second species of the same genus. Again was I deceived 
into the supposition that I was dealing with a Notommata, or a Furcularia, such as 
F. gibba, till I caught sight of the cleft down the back; and particularly, when, as the 
creature turned, I for a moment saw it from behind, and looked up along the furrow. 

The lorica seems again to be a mere carapace, reaching no more than half-way down 
the sides, and cleft in a straight line along the back. It has an elevated ridge through- 
out; so that the cleft forms a furrow between the low walls; and these are much closer 
together than in D. valga, so that the furrow is very narrow. The dorsal posterior 
terminations do not run off into curved points, but make nearly right-angles. I judge 
the lorica to be very thin and flexible. The toes are slender, pointed blades, somewhat 
recurved, often carried parallel when the animal glides forward. The mastax is large, 
and seems formed quite on the pattern seen in Furcularia. Behind this is an ample 
brain, carrying at its sacculate extremity a very large globose eye, of extremely pale, 
transparent, carneous hue; this species differing thus from the former, in the position, 
size, and colour of the eye,—itself a well-marked and conspicuous distinction. The 
digestive canal is divided into stomach and intestine, both which are large and saccu- 
late; and there is a contractile vesicle. The forepart of the abdominal viscera was, in 
this example, delicately tinged of a salmon-colour. At the cloaca, asif a minute portion 
of the intestine, there was protruded a little clear globose vesicle ; perhaps accidental. 

This species is in manners restless and recluse, seeking its food and shelter under 
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the skins of decaying alge, and other aquatic plants. It seems reluctant to swim in 
the open water; but yet can glide along, smoothly and swiftly, when it pleases. 

Three months had nearly passed, and I had met with no second example of this 
beautiful species, though examples of valga and semiaperta had been numerous. But 
then, in water from the same fruitful pond at Woolston, a specimen occurred, which 
seemed the counterpart of peta, except that the great brain was destitute, so far as I 
could discern, of the pink eye, which had been the most conspicuous distinction of the 
species. Presently, however, another appeared; and here the whole occiput was 
instantly seen to be radiant with the soft, rose-red tint; the eye, in fact, or at least its 
pigment, occupying, just as in my first example, the whole lower part of the ample 
cerebral sac. Hence I infer that the rosy hue, normally pale, may sometimes become 
so dilute as to be practically undiscernible.—P.H.G.] 

Length, ;}, inch. Habitat. Woolston Pond; Sandhurst, Berks: rare (P.H.G.). 


D. SEMIAPERTA, Gosse, sp. nov. 
(Pl. XXII. fig. 10.) 


[SP. CH. Body compressed, highest behind ; lorica with the dorsal cleft closed in 
front, gaping behind, the ventral edges apparently approximate ; eye frontal ; toes long, 
slender, recurved. 

In describing Furcularia gibba (swpra, ii. 43) I have spoken of the resemblance borne 
to that species by the present, a resemblance which extends to other species. 

D. semiaperta bears much likeness to D. peta, but is still larger ; it is, too, higher 
behind, and the brain has no pink colour. There is, indeed, a well-defined oval eye, 
of deep red hue, but of moderate size, and situate near the front (fig. 10b). The 
brain is large, descending far down the back of the neck, quite clear, and strongly 
defined in outline. The locomotive cilia appear set on minute eminences over the whole 
rounded front, making no wheels, but visible as a simple fringe. The trophi are 
unusually large (fig. 10d'). The lorica, though split all down the back, has the edges of 
the fissure in contact at first, so that only the hinder half is open, and this but narrowly. 
In a succession of fair views that I had of one which was dying, looking down the back 
from the front of the head, not only was the gape of the lorica well seen to be but partial, 
but it evidently appeared that the cleft part was not elevated into a ridge, as it is in 
other species. The lorica-halves appear even to approach along the belly, as they do 
along the back. But I am not certain of this. Hach division terminates behind in 
an obtuse, slightly-decurved point (fig. 10), often obliterate. 

One individual of this species had two globose bladders protruding from the cloaca, 
as I have described in D. peta. It may indicate a prevalent form of disease in the 
genus. In one specimen was a large dark egg, nearly matured. Another had the 
alimentary canal greatly distended, and of a greyish-blue hue, an unusual colour in 
Rotifera ; but the mystery was explained by the fact that a colony of the Blue Stentor 
(S. ceruleus) was established on the same sprig of water-moss; and it became evident 
where the Diaschiza had obtained its dinner.—P.H.G.] 

Length. Total, ;3, to ,s inch. Habitat. Cheltenham; Woolston, numerous; 
Birmingham ; Stormont Loch, Scotland (P.H.G.): pools, rather common. 

1 This drawing was made from a protracted and excellent observation of a recently dead specimen, 
completed without any reference to my published figs. (Phil. Trans. 1886). Yet it is seen how exactly 
the details agree with those figs. (35-40), and especially with 39 and 40 of the Memoir. In examining 
many dead specimens of D. semiaperta, I have obtained accurately the appearance of fig. 37; the long 
produced, decurved points of the incus explaining what had seemed so inexplicable im situ. Iam, 
however, almost sure that these arching points proceed from the fulcrum between the rami, and are not 
prolongations of the wide glassy ramzt themselves. 
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D. TENUIOR, Gosse, sp. nov. 
(Pl. XXII. fig. 14.) 


[SP. CH. Body sub-cylindrical ; dorsal cleft of lorica wide throughout; toes 
thick, nearly straight, obtusely pointed. 

Here is a species which bears a relation to Furcularia gracilis,! similar to that 
which D. semiaperta bears to F’. gibba. In September, 1885, while I was examining 
water, sent me by the courtesy of Miss Davies from Woolston Pond, my attention was 
arrested by first one and presently another, of what appeared indubitable F’. gracilis. 
Each was either half-concealed, as it burrowed in the floccose matter, or in swift motion 
as it glided through the clear water; so that, while I could recognize the form and 
general character as accurately agreeing with drawings which I had carefully made of 
that species, many years before (except that these were of rather stouter build), I could 
get no opportunity of testing the condition of the back. Presently, however, I was so 
fortunate as to catch sight of the integument of a dead specimen of the same, perfect in 
form, but empty and transparent, the mastax in sitw. By imparting currents to the water 
in the live-box, while the object was under my eye, I could turn it into various positions ; 
among others, one in which I could look along the line of the back. It was distinctly 
double-ridged, and rather wide-cleft. The gap is of nearly uniform width from the 
occipital edge of the lorica to the hinder edge just over the foot. I have said that the 
form was stouter than of £. gracilis; it appeared stouter now than in the two living 
restless examples that had first attracted my attention. But I reflected that the dead 
lorica would naturally be broader than in life, because, the tegumentary membrane of 
the venter haying been ruptured by decay, the elasticity of the dorsal shields would 
naturally cause their lateral expansion. 

Circumstances prevented my further study of the two living specimens; and I can 
give no further information of the anatomy than what was to be learned from the dead 
body.? The features, however, that were visible were, from the very stillness of death, 
definable with precision. The toes, in particular, are diverse from those of any other 
Inown species, being not sensibly recurved nor decurved, but straight, or nearly, not 
blade-shaped, but round, rather thick, abruptly brought to a point.—P.H.G.] 

Length. About +35 inch. Habitat. Woolston Pond; Dundee (P.H.G.): rare. 


Genus DIPLAX, Gosse. 
(Ann. Nat. Hist. 2 Ser. vol. viii. Sept. 1851, p. 201.) 


(GEN. CH. As Salpina, but the eye is wanting, and the lorica is destitute of 
spines in front and rear ; foot and toes long and slender. 

The two species of this genus I found both in the same water, Oldham’s Pond, 
Leamington, and both on one day, July 18, 1850. Of the first, only one specimen 
occurred ; the second was numerous. With a single exception of the latter, I have never 
again met with either. They both approach very close to Salpina, but the absence of 
spines is notable, and the toes are proportionally more attenuate and longer. The 
head is seated in a flexible tube, cleft at the occiput, which is capable of entire involution 
within the lorica. It seems an approach to the persistent neck-tube of Dinocharis, to 
which genus the present is allied by the condyles of the foot, and by the length and 
slenderness of the toes.—P.H.G.] 


' I strongly suspect that Herr Eckstein’s delineation of F’. gracilis (Sieb. u. Koll. 1883, pl. xxvi. fig. 
43) has actually been drawn from a specimen of Diasch. tenwior. 

* Recently (March 1886) I have found it, in an aquatic moss sent me by Mr. Hood. It was very 
restless, but I saw that the trophi, viewed dorsally, were on the pattern of Notommata lacinulata— 
P.H.G. 
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D. compressa, Gosse. 
(Pl. XXII. fig. 8.) 
Diplax compressa . : Gosse, Ann. Nat. Hist. 2 Ser. vol. viii. Sept. 1851, p. 201. 


[SP. CH. Body much compressed ; lateral outline of lorica nearly a parallelogram. 

The lorica consists of two trapezoidal plates, of which the ventral is the longest side, 
connected together a little within the dorsal edges, so as to leave a double ridge. The 
plates are bowed outward, laterally, and seem to be conjoined below. The whole lorica 
may be rudely compared to a cell made by two spoon-bowls soldered edge to edge. The 
transparent dorsal ridges can approach and recede, and are probably connected merely 
by elastic skin. The whole frontal region is occupied by the brain, which descends sac- 
like into the occiput, but shows no trace of eye. The mastax is small, and the trophi 
obscure. A digestive canal, very wide at its origin, almost opaque from granulation, 
diminishes, with no apparent constriction, direct to the cloaca in a straight course. 
The ovary was normal, and I saw an ample contractile vesicle of sluggish action. 
No lateral vessels were traced, but one vibratile tag was seen. Along the line which, 
in the lateral view (fig. 8), indicates the bottom of the dorsal cleft, there are seen three 
oval scars, possibly insertions of muscles for closing the valves. The foot consists of 
three lengthened joints, two of which are decidedly condyliform (as in Dinocharis), 
habitually protruded; it carries two divergent toes, straight, rod-like, acute. 

The manners of the single specimen found were much like those of Salpina, but it 
swam more, rarely resting on its toes. It was found among the sediment in the phial, 
after several days’ keeping.—P.H.G.] 

Length. Of lorica, ;4, inch; total, when rotating, +}, inch. Habitat. Leamington 
(P.H.G.): rare. 

D. tTRIGONA, Gosse. 
(Pl. XXII. fig. 9.) 
Diplax trigona fi ° -  Gosse, Ann. Nat. Hist. 2 Ser. vol. viii. Sept. 1851, p. 201. 


[SP. CH. Body triangular in section ; lateral outline of lorica ovate. 

There is much resemblance between this and the preceding; but the ventral side is 
flat, and about equal to each of the lateral sides; and the longitudinal outline of the back 
forms one third of a circle. The pectoral edge, which in D. compressa is but slightly 
notched, is in trigona indented with a broad and deep sinus (fig. 9). The neck-tube 
which incloses the head is only so far retractile, that, when its sides are brought together, 
they protrude between the lorica-edges, in form of a thin fold (fig. 9a). The frontal 
cilia are strong and bristle-like, grouped on prominences; behind which a very small 
brain-sac descends, with no visible eye. The trophi, of the common Salpina pattern, 
and the internal structure generally, are as in the preceding; almost always obscured 
by a vast aggregation of air-bubbles. A thick tortuous vessel runs down each side. 
The toes are very slender, straight rods, in some examples much longer than here 
figured. The surface of the lorica is delicately punctured.—P.H.G.] 

Length. Of lorica, +45 inch; total, ,4, inch. Habitat. Leamington; Stratford 
(P.H.G.): rare. 


Genus SALPINA, Hirenberg. 


[GEN. CH. Lorica an oblong box, furnished with spines, but widely open at each 
end, split down the back; head and foot protrusile ; toes furcate, long, straight ; trophi 
sub-malleate ; eye single, cervical. 

A homely illustration of this common and well-marked genus may be obtained by 
supposing a Notommata or Diglena of long straight toes inclosed in a transparent shell. 
This shell, the lorica, may be compared to a pillow-case, open at the two ends, with one 
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long side (the dorsal) unsewn, whose edges remain approximate, yet separate.! Both 
ends run off into projecting points, which are grouped into four series, occipital and 
pectoral in front, lumbar and alvine behind; and these terms may be convenient for 
definition. The head can be retracted wholly within the lorica; but the foot only 
partially, and the toes never. ‘These are moderately long, blade-shaped, acute, straight, 
divergent. The eye is usually conspicuous, single, rather large, placed on the occipital 
end of an ample brain. The mastax is large, globose, the mallei and incus well- 
developed, the former many-fingered. A bristle-bearing antenna is protruded between 
the occipital spmes.—P.H.G.] 


8. mucronata, Hhrenberg. 
(Pl. XXII. fig. 1.) 
Salpina mucronata rs . s Ehrenberg, Die Infus. 1838, p. 469, Taf. lviii. fig. 4. 


[SP. CH. Occipital spines two, procurved ; pectoral two, wide apart, separated by 
a deep sinus ; lumbar single, short ; alvine two, recurved, separated by a wide and deep 
sinus ; dorsal parts of the lorica minutely stippled. 

The lorica is somewhat three-sided, the back arched, and doubly ridged, with a narrow 
but deep furrow ; the sides gracefully swelling ; the belly nearly flat. The two occipital 
spines, antler-like, are bent forward and slightly approximate at their points, with a 
deep sinus between their bases. From the two edges of this sinus spring the two dorsal 
carine, arching to the middle in an elegant curve, and meeting in the conical lumbar 
spine. The two pectoral spines are short and nearly lateral, as are the two alvine; 
both pairs are mutually severed by a broad and deep excavation of the ventral surface 
of the lorica, while a similar sinus, less deep, bounds each of these pairs on the right 
and left. The flat ventral surface bulges out abruptly to form the pectoral spines. The 
head is very large, and is composed of many globose lobes, each of which carries a 
group of rotating cilia. An ample brain carries a small horizontal antenna, and a large 
cervical crimson eye. The trophi are frequently seen to protrude obliquely from the front, to 
nibble the floccose matters on which the animal feeds, which are, I think, exclusively vege- 
table. The alimentary canal, large and very sacculate, following ashort esophagus, carries 
two ovate clear glands, and leads (apparently without division) to the cloaca. In an 
experiment, it readily received carmine. An ovary often shews embryonic vesicles ; and 
sometimes a great maturing egg adds to the size and to the beauty of the animal. The 
lorica is elastic; in looking up along the cleft I have distinctly seen the ridges approach 
and recede, sometimes nearly closing up and then gaping widely. The latter is coin- 
cident with retraction of the head-parts, and at the same time some of the viscera are 
forced up between the ridges, considerably above the level of their basal line (fig. 1). 

Though active, it does not swim much. It chiefly courses up and down among the 
roots of the duckweed, which it affects, examining each in detail. It is not very 
sensitive to alarm, caring little for taps or jars upon the instrument. The toes are 
often expanded and closed. It is nearly colourless.—P.H.G.] 

Mr. E. C. Bousfield has seen a male Salpina attached by its penis to a female which 
was probably S. mucronata. It seemed to him that the male organ pierced the ventral 
surface of the foot at the base of the first jot. This appearance was doubtless due to 
the male’s adhering externally by the broad end of the retroverted penis. Dr. Plate 2 
says that the male of Hydatina senta pierces the female, anywhere, with its penis. He 
admits that he has never seen the organ within the female’s body, and that he never 
could find any aperture after the apparent penetration; but suggests that the cilia of 

» The dorsal fissure is not of fixed width, but variable at the will of the animal. An example (not 
quite mature) of S. brevispina, which was sitting quite still, end-on, so as to give me an excellent 


sight, had its dorsal cleft rather wide open; while I looked at it, it deliberately closed up the sides to 
mutual contact. 


* Jenaisch. Zeits. f. Natur. 1885, p. 37. 
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the penis make very minute punctures in the skin, and that the rod-like spermatozoa 
find their way through these. Such hypothesis scarcely requires serious notice; but 
I may mention that Mr. Brightwell, Mr. Gosse, Mr. Hood, and myself have all seen 
coitus take place, in various Rotifera, at the cloaca. 

Length. About ,3, inch; lorica, 1, inch. Habitat. Weedy pools; duckweed ; 
around London (P.H.G.); Sandhurst, Berks (Dr. Collins). 


§. sprinicEra, Ehrenberg. 
(Pl. XXII. fig. 2.) 
Salpina spinigera 5 . 5 Ehrenberg, Die Infus. 1838, p. 470, Taf. lviii. fig. 5. 


[SP. CH. Occipital and pectoral spines scarcely diverse from the preceding ; lumbar 
a long, slender, acute spine, slightly recurved; alvine pair slightly divergent and 
decurved ; sinuses separating the occipital from the pectoral, and the lumbar from the 
alvine, with straight bottoms. 

The species of this genus are so consimilar that little more is needful than an 
enumeration of the points of technical difference. These will be better discerned from 
the figures than from verbal description. Though minute, they are constant, and I 
think, therefore, specific. The most marked, here, is the production of the lumbar point 
into a true spine in which the ridges meet, and which takes a direction different from 
their outline. The sides have oblique corrugations; and the general surface is coarsely 
stippled in various degrees. The eye is large and pale red. It is certainly a rare form ; 
yet I have met with it on various occasions.—P.H.G.]. 

Length. Of lorica,;4,5 inch. Habitat. Pools at Battersea Rise ; Hampstead Heath ; 
Leamington ; on Ceratophyllwm (P.H.G.). 


8. BREVISPINA, Hhrenberg. 
(Pl. XXII. fig. 4.) 
Salpina brevispina " . 3 Ehrenberg, Die Infus. 1838, p. 470, Taf. lviil. fig. 8. 


[SP CH. Occipital spines wholly wanting ; pectoral pair short and straight ; 
lumbar and alvine as in mucronata. 

The total lack of the pair of occipital spines to the lorica is a clear distinction of 
this species, the anterior extremities of the dorsal carine not sensibly projecting beyond 
the level of its truncate front, which, however, is not quite a straight line. The dorsal 
arch, and the lumbar joint which terminates it, are nearly as in mucronata, only the 
point is much shorter, and the sinus between it and each alvine spine is circular. The 
surface is delicately stippled or covered with impressed dots. The ventral plane of the 
lorica has not that abrupt bulging, which marks both the preceding species ; the dorsal 
is more strongly arched than in either. 

This species is sufficiently common in the fine-leafed aquatic vegetation of ponds and 
ditches. Its manners are precisely such as have been recently described. I do not 
know how to distinguish between this and the S. redwnca of the same author.—P.H.G.] 

Length. About ,4, inch. Habitat. Lakes and pools: very common (P.H.G.). 


S. MACRACANTHA, Gosse, sp. Noy. 
(BLS xox eG.) 


[SP. CH. Occipital spines wanting ; pectoral pair short, straight ; lumbar spine 
and alvine pair long, straight; the latter much longer than the former; the anterior 
and posterior ends of the ventral side of the lorica deeply excised ; lorica-surface not 
stippled. 

The lorica of this fine species is ventricose; the dorsal cleft is widely gaping. The 
lumbar union of the carinz forms a true spine comparatively long and slender, yet is 
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much exceeded by the stout straight and long alvines. For many years I knew it only 
by a single dead specimen found in a pool at Maidenhead in September 1851. But 
recently (March, 1885) I met with a healthy example on Myriophyllwm in one of my re- 
servoirs at Torquay, which enabled me to complete my diagnosis and delineation. 

The great head is sub-lobate, beset with brushes of cilia, stout in the middle, becom- 
ing more slender on all sides. A great occipital brain carries a very large and brilliant 
red eye, and a rounded antennal lobe, bearing a few sete. The great mastax, when 
feeding, is protruded through the mental smus. The abdominal viscera are normal, 
except that the gastric glands seem wanting; and there appear to be two contractile 
vesicles, into which the two lateral canals open by a trumpet-shaped mouth. 

The manners were similar to those of other Salpine, nibbling eagerly and persever- 
ingly, as it crept, the vegetable surface of the milfoil, with its protruded trophi. 

After it had remained in energy for several hours, I killed it, by mingling with the 
water in the live-box a minute drop of sol. caust. pot., whereby all the soft parts were 
instantly dissolved. There remained, however, uninjured, 1, the great red eye, which, 
in one aspect, had a quadrate form: 2, the two toes: 8, the whole manducatory 
apparatus. A few minute air-bubbles were scattered through the visceral cavity. I 
could now discern that the surface of the lorica is not at all scabrous, by which (as well 
as by the other peculiarities already adduced) it may well be distinguished from Ehren- 
berg’s S. ventralis, to which it yet approximates.—P.H.G.] 

Length. Of lorica, ,, inch; breadth and depth, each 53,; length of toes, 35. 
Habitat. Maidenhead; Torquay (P.H.G.). 


S. EUSTALA, Gosse, sp. nov. 
(Pl. XXII. fig. 5.) 


[SP. CH. Occipital spines wanting ; pectoral pair short, incuwrved ; lumbar spine 
conical, short, arched ; alvine pair very long, stowt, and incurved ; dorsal cleft narrow, 
of equal width. 

The lorica is gracefully ventricose, the back and sides being much arched, the belly 
slightly. The great alvine spines strike attention, as a conspicuous feature in all aspects ; 
they being long, thick at their bases, and incurved to the points, which are obtuse and 
approach each other. The lumbar spine is the united termination of the two dorsal 
ridges; it is only half the length of the alvines, conical and sharp-pointed, slightly 
arched on the dorsal edge. The dorsal cleft, narrow and of equal width throughout, 
reaches to the very front edge, which then is nearly horizontal on each side, but on 
reaching the pectoral side, after a deep sinus, rises to a short sharp spme. The whole 
surface of the lorica, ventral as well as dorsal, appears stippled or punctured with 
minute sunken dots. But, in some examples, this is hardly perceptible; while, in 
others, it is coarse and conspicuous. The head, viewed laterally, is about as deep as 
the body; the front is made up of an intricate series of eminences (carefully delineated 
in fig. 5a); one large lobe, toward the mentum, is crowned with stout and long cilia, 
which curve forward uniformly when in vigorous motion; other lobes carry much finer, 
shorter, and straighter cilia. There is a thick, obtuse, antennal lobe, bearing a brush 
of fine sete near, but not at, its extremity ; and, within its walls, are seen curves and 
lines connected interiorly with a great descending brain, near the point of which is a 
round red eye. The internal structure is, in general, normal. But what appears peculiar 
is that there are (if I have not greatly erred) two coequal and consimilar contractile 
bladders symmetrically placed, large and conspicuous, each of which receives the dilated 
end of a lateral vessel.! And this does not seem to be a series of twisted cords, but a 
long slender sac, dilated here and there, where globular vacuoles are seen within. 

' These vesicles were exactly alike, each subtrigonal, seated (optically) on each side of the circular 
orifice for the outlet of the foot. Each was evidently the terminus of the respiratory apparatus of its 
side, which, a rather wide ribbon or bag of clear tissue, containing several vacuoles, opens by a trumpet. 
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This large and handsome species, one of the finest of the Salpine, I was at first in- 
clined to identify with S. redwnca of Ehr.; but it is more than double the size of that 
species, and the great development of its alvine spines sufficiently distinguishes it. It 
may be regarded as bearing the same relation to redwnca as S. macracantha bears to 
ventralis. I have seen several examples; one from the Lake at The Grove, Stanmore, 
the residence of my esteemed relative, Mrs. George Brightwen.—P.H.G.| 

Length, J; inch; horizontal width, ;1; inch; depth, 5}, inch. Habitat. Wool- 
ston; Stanmore (P.H.G.): rare. 


S. suncaTa, Gosse, sp. nov. 
(GEIL OU, Tare, fg) 


(SP. CH. Occipital spines two, slightly procurved ; pectoral two, straight, acute ; 
lumbar single, short, with a widened base; alvines longer, straight ; dorsal cleft very 
wide, with outcurved edges. 

The lorica is of the usual outline, but somewhat wide, both in the vertical and 
lateral aspects. Of the anterior spines the pectoral are the shorter and straight, the 
occipital incurved. In the rear, the alvine pair the longer, and recurved; the lumbar 
short, straight, acute, with an abruptly widened cuneate base. From this lumbar 
point two dorsal ridges run up, curving outward to the occipital spines (figs. 7, 7), in- 
closing a shallow depression, which appears covered with only membranous integument. 
The lorica, on the ventral surface, is quite continuous and evenly rounded. I had some 
protracted and satisfactory sights of the creature in various positions, particularly from 
a point directly in the rear, and at different angles, by which I distinctly saw the dorsal 
furrow. One of these views is carefully delineated at fig. 7b. 

I know this form only from a single specimen just dead (but with the soft parts not 
yet decayed), which occurred, Sept 14, 1885, in water from Woolston Pond, sent me 
just a month before. It seems to be undescribed, yet well-marked by its broad dorsal 
furrow, widening forward. It has no relationship with Ehrenberg’s S. bicarinata, from 
which, however (to judge by his figures,—for of diagnosis he gives none), it is sufficiently 
distinct. It is a small but interesting form.—P.H.G.] 

Length. Of lorica, without toes, ;1, inch; transverse width, ;}; inch. Habitat. 
Woolston (P.H.G.): rare. 





{I am indebted for my knowledge of a very distinct species, S. mutica, to Dr. Collins’s 
Note-book of pencilled sketches, minute but carefully executed. I have enlarged his 
figures (Pl. xxii. fig. 3). He has added no note to this form; but his delineations were 
made from specimens procured from a secluded pool near Sandhurst Military College, in 
December 1866. He identifies the species with S. mutica of Herr Perty. 

From these it appears that the lorica does not vary much from the normal form (as 
in S. brevispina, for instance); save that the front is straightly truncate, without any 
spines, that the dorsal fissure is narrow and shallow throughout, and that it slightly 
widens behind, where its edges terminate in two very slightly prominent lumbar 
points: alvines seem wholly wanting. This species looks toward the genus Diplaz, 
as sulcata looks toward Diplois, yet both appear to be true Salping.—P.H.G.] 





Genus DIPLOIS, Gosse, gen. nov. 


[GEN. CH. Lorica, more or less depressed, ovate in outline ; formed of two sub- 
equal plates, wnited by elastic membrane; the dorsal plate arched, ridged, and split 
down the middle ; the ventral flat ; toes straight, furcate ; eye single, cervical. 


shaped expansion, into the upper obtuse point of the bladder. (See the description of the preceding 
specics.) 
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Of the two noble species for which this genus is constituted, the general form and 
aspect suggest their location in the next family, while the technical characters fix them 
here. At the first glance at their elegant forms, like ample oval plates of the clearest 
elass, evidently broader than deep, we hesitate not instantly to pronounce them normal 
Euchlanes ; but a moment’s observation reveals a fissure through the back, so charac- 
teristic of the Salpinade. The affinity between Diplois propatula and Salpina sulcata 
is very close. 

The internal organization, so far as observed, agrees with that of Huchlanis. 

It is possible that the #. bicarinata of Herr Perty and the H. Weisswi of Dr. Leydig 
may belong to this genus; but I have seen no diagnosis, or figure, of either.—P.H.G.] 


D. PRoPATULA, Gosse, sp. nov. 
(Pl. XXIV. fig. 2.) 


(SP. CH. Dorsal cleft wide before, closed behind ; ventral plate considerably less in 
outline, furnished with three spines behind ; toes very long, of uniform thickness. 

This species is broadly ovate, sometimes nearly circular, in outline, the dorsal plate 
strongly arched, and medially ridged ; the ridge cleft so widely that the lorica is oblit- 
erated at its front in a vertical view, forming an acute point at each side. Each side of 
the fissure, from the lateral point, approaches the other in a graceful curve, till, at the 
hind-back, they unite at an acute angle. ‘The posterior margin of the plate extends 
beyond this, forming the uninterrupted segment of a circle. The ventral plate is of 
similar outline, but very much smaller, and quite flat. It ends behind in three acute 
spines, of which the laterals diverge and the middle one projects from the general level. 
The foot, of strongly marked articulations, is protruded between the plates ; the toes, of 
great length and tenuity, are straight, of uniform thickness throughout, with blunt 
points. No sete have been detected on the foot-joints. The internal organization pre- 
sents nothing distinctive, so far as it has been observed.! 

The interspace between the lorica-plates is considerable ; and this, together with the 
great width of the dorsal cleft, produces a curious effect, as the animal twists about, 
making the triple character of the lorica, with its pots and angles, very apparent. 

This distinct and imposing form has but recently come under my personal observa- 
tion. But it is figured by Dr. F. Collins in his Note-book, from specimens obtained 
twenty years ago near Sandhurst Mil. Coll. Figs. 2 and 2a are carefully copied from 
his pencil sketches. On two separate occasions I have found the species, at each time 
in water sent from the original pool, which thus is its only recognised habitat. Its 
motions are elegant and lively, and its appearance most attractive-—P.H.G.] 

Length. Fully extended, about |; inch. Habitat. Pool at Sandhurst, Berks (Dr. 
Collins; P.H.G.): rare. 


D. Davies, Gosse, sp. nov. 
(Pl. XXIV. fig. 3.) 


[SP. CH. Dorsal cleft narrow, parallel-sided, open throughout ; ventral plate nearly 
equal, with no posterior spines ; toes blade-shaped. 

This species occurred in water dipped from Miller's Pond, Woolston, The lorica is 
decidedly triquetrous, the dorsal plate rising with sides slightly bulging, to what would 


1 Tt will be observed, however, that while in my own figure (2a) the gastric glands are of the ordinary 
form, Dr. C. has represented a pair of large pyriform sacs, each containing a vacuole, with long and 
slender ducts which lead from (or into) the esophagus. These suggest the remarkable structure found 
in Pterodina, to which I refer the reader. 

2 The toes are here represented as out-curved; whereas, in the living examples I have seen, these 
organs were quite straight. Dr. Collins is a very accurate observer, and the length and curvature of 
the toes (“slightly curved’’) are distinctly mentioned in his MS. notes. In his transverse section, 
moreover, the lorica-plates are much closer together than I have seen them. Possibly, in both these 
particulars, there is some individual variation. 
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be a sharp medial line, but that it is split throughout, and so forms a narrow furrow 
with low walls. Though the fisswre can be distinctly traced to the occipital edge of the 
lorica, I am not quite sure that the ridge, or wall, begins to rise above the dorsum-level 
quite so early ; perhaps not till the middle of the length, and then gradually. The two 
strong sharp points at the hinder end of the dorsum, so conspicuous in many aspects of 
the living animal, are but the optical expression of the ends of the dorsal ridges seen 
vertically. The ventral plate is sensibly less in outline than the dorsal: it is ovate with 
the pectoral edge truncate ; flat, thin, and glassy; at each extremity it becomes delicately 
membranous. The foot consists of three distinct joints, long, and regularly diminish- 
ing; they are habitually extruded between the plates, perhaps in a sinus of the ventral ; 
but I am not sure of this. The toes are moderately long, slender, blade-shaped, being 
(very slightly) dilated beyond the middle, and then rather abruptly pointed. No sets are 
visible. The condition of the dorsal cleft is not invariable. Sometimes it is seen to 
extend not more than half-way up from the tip: or even to be closed nearly to the 
points, expanding there rather suddenly. Possibly the lorica is elastic, and subject to 
the animal’s will; for I have certainly seen the fissure wide throughout. The hyaline 
transparency of the whole, while it enhances the beauty of the creature, increases the 
difficulty of discerning all particulars of its structure, even those that are external ; 
especially as, from the incessant movements and changes of axis in swimming, it is almost 
impossible to focus any one part in any one position. The front consists of a number of 
low prominences, each rising to an obtuse cone, and each crowned with a row of vibrating 
cilia. The mastax, an oblate sphere, presents nothing noteworthy; the brain descends sac- 
like behind it, with a round deep-red eye near the middle of its internal side, distinctly 
crowned with a refracting lens. The stomach and intestine, not separable, occupy a 
large space in the body-cavity, usually filled with contents of an uniform rich deep-brown 
hue. ‘This greatly adds to the animal’s beauty, as it constantly roves up and down the 
narrow cells made by the crossing filamentous leaves of Myriophyllwm in the live-box. 

In general form and appearance this species very closely resembles the larger Hu- 
chlanes, which all its manners and actions perfectly represent, and do not in the least 
remind one of a Salpina. It is a fine addition to our Rotiferous fauna. Since it appears 
new, I honour it with the name of Miss Davies, of Woolston, Hants: a lady who has 
long made the Rotifera her special study, and to whose courtesy I am indebted for my 
first knowledge of the species. 

Specimens have come under my observation, not only from the extreme south of 
England, but, on repeated occasions, from Scotland. It is, however, rare.—P.H.G.] 

Length. Extended, ; inch. Habitat. Woolston; Dundee (P.H.G.). 





Family XIV. EUCHLANIDA. 


Lorica of two dissimilar plates, one dorsal, one ventral, united so as to form two 
confluent cavities, of which the upper is much the larger ; foot jointed, furcate. 


Genus EUCHLANIS, Ehrenberg. 


GEN. CH. Dorsal plate with the medial portion arched ; ventral plate nearly flat, 
usually with a flange on either side; eye single, just above the mastax. 

There are no more beautiful or perplexing Rotifera than those contained in the genus 
Euchlanis. Their large size and brilliantly transparent lorice render them most attract- 
ive objects for dark-field illumination ; and it is by this method of exhibiting them that 
the true structure of their loricze can be best determined. The animal must have room 
enough to swim at its ease, and there must be a few bits of alge for it to creep on. 
Then, as it turns while swimming, or as it works its way over and round the weeds, the 
creature will display all the beauties of its glassy armour; which, invisible at one 
moment, wall flash out at another in broad plates and unsuspected surfaces. 
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To get a clear notion of the form of the lorica,’ suppose that the shell of a tortoise 
has its flat base split longitudinally down the middle ; and then that half of each part, 
on either side of the split, is bent down at right-angles to the flat base. Further suppose 
that a second flat oval plate, smaller than the base, is cemented to the free edges of the 
bent-down parts, and the resulting form will closely resemble the lorica of an Huchlanis. 
It is obvious that a small box will thus be formed below the true base of the tortoise- 
shell, and that its cavity will be continuous with that of the shell, and that its bottom 
will project on either side as a flange. Moreover, on the outside of this box, on either 
side of it, will be a long furrow, bounded by the oval plate above, the flange below, and 
by the side of the box. In the actual lorica of Huchlanis the portion corresponding to 
the small box, below the true shell, contains a considerable portion of the viscera; while 
the furrow (when the animal is viewed sidewise) often presents the edges of the two 
bounding planes so as to look merely like two parallel lines running from front to 
rear. If we further suppose that the altered tortoise-shell, with its attached second plate, 
is made of glass, and that it is held up so as to have the lower plate fully exposed to 
view, it is clear that we shall see three sets of edges. First the outside edge of the proper 
base of the shell; secondly, within the first and parallel to it, the smaller oval edge of 
the lower attached plate; and thirdly, within this latter oval, the edges of the bent 
portions to which the lower oval plate is attached, and which connect the upper oval 
plate to the lower one. All these lines can be plainly seen in the ventral surface of 
H. dilatata (Pl. xxiii. fig. 5); where a is the edge of the dorsal plate, b is the edge 
of the ventral plate, and ¢ the edge of the connecting portion at right-angles to both. 
The position of the imner two of these three lines varies greatly with the different 
species, according to the relative sizes of the upper and lower flat plates; and so does 
the distance between these plates, and consequently the breadth of the longitudinal side 
furrows. These differences are great helps in distinguishing the species, which have 
been much confounded. Another assistance is the presence or absence of a sharp notch 
(Pl. xxii. fig. 2b) in the occipital dorsal surface of the lorica. In some species there is 
no such notch, but a wide gap (PI. xxiii. fig. 5a), and the dorsal portion of the lorica near 
the head is membranous ; so that it has no constant outline when the head is retracted. 

Mr. Gosse is of opinion that his two species, H. deflexa and EL. pyriformis, as well as 
a third lately discovered by him, have no ventral plate, but have a ventral membrane 
instead of it. On this account, as well as on account of a peculiarity in the structure of 
their rami, he would separate them from Huchlanis as a new genus, under the name 
Dapidia. As, however, we do not agree on the first of these two points, we have 
thought it better to leave the creatures, for the present, with their names unaltered. 

Ehrenberg has made use of delicate sete, which are sometimes found on the foot, 
in order to separate the species; but neither Mr. Gosse nor myself thinks this a cha- 
racter that can be trusted. For the sete are difficult to be seen, are liable to injury, 
and are certainly not constant in their presence in the same species. The internal 
structure of the various species is so closely alike that a description of it in one species 
will very nearly serve for that in any other. 


RK. tyra, Hudson, sp. nov. 
(Pl. XXIII. fig. 1.) 


SP. CH. Lorica long, narrow, oval, depressed ; transverse section a low circular 
segment ; dorsal occipital edge membranous; hind dorsal edge without a notch ; 
ventral plate with a very narrow flange, of wavy outline, elliptical and broadest at the 
hind end ; sete absent. 


' Ehrenberg quite misunderstood the lorica of Huchlanis, which he imagined to be open down the 
ventral surface between the two inner lines c,c¢ (pl. xxiii. fig. 5). This mistake, and the omission to 
draw or account for the line b, b, has led to endless confusion in determining the species. Dr. Cohn, 
however (in Sieb. wu. K6ll. Zeits. ix. 1858, p. 289), fully explained the error about the lines c,c; but 
missed the flange of the ventral plate with its edges 6, b. 
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T found this large and beautiful new Huchlanis, in June 1885, in water sent to me 
by Mr. Thos. Bolton, from Sutton Park, Birmingham. It can be easily recognized by 
its long oval dorsal plate, which has not a trace of a notch behind, and by the curiously 
rounded end of the flange of its ventral plate, which, unlike that of any other Huchlanis, 
is widest at the hind end, and elliptical there in outline. As in H. dilatata and 
E. macrura, the dorsal plate is membranous near the head. The creature is very trans- 
parent, and it has a way of jerking its toes apart and then keeping them open, which is 
very characteristic. It has unusually large foot-glands, and shows the adhesive nature 
of their secretion by slowly twirling round, first on one toe and then on the other, for 
several minutes at a time. From the ventral surface it is easy to see the structure of 
the corona. It is truncate, and gouged out, as it were, above the buccal orifice, some- 
what in the fashion of Hydatina senta (Pl. xiv. fig.1c). A fringe of small cilia surrounds 
its outer and inner edges, and on the face of the corona itself are curves of larger cilia, 
whose ground plan is shown in black lines in Pl. C. fig. 10. Two papille rise from the 
same surface, very visible on a dorsal view, which seem to be tubular, but in which I 
have never detected anything like a tactile organ. Dr. Plate! figures the similar organs 
in E. dilatata with a trivadiate passage down their length. He says that they are 
covered with a very delicate membrane, and suggests that they serve for respiration. 
The trophi are sub-malleate with five teeth in each uncus. The stomach is tied on 
either side by muscles, which are attached to the border of the lorica at one end and to 
the middle of the alimentary canal at the other. From these latter points muscular 
fibres pass diagonally upwards along the surface of the stomach, and by their perpetual 
contractions throw it into ever-varying folds ; while at the same time the lateral muscles 
twitch the stomach from one side to the other. Yellow oil-globules, often prettily 
arranged in quincunx fashion, are imbedded in the thick stomach-walls; and in the 
intestine, which is usually most obvious, the furious motion of its lining cilia can be seen 
with ease. The gastric glands are curiously lobed on the ventral side (fig. 1a) and 
contain large nucleated cells. The foot-glands are very long, club-shaped, and bent 
over almost to the edge of the lorica; they are continued down the short three-jointed 
foot, and end in each toe in what appear to be three very delicate, adhering, quill-shaped 
vessels (fig. 1b), with their pointed ends near the toe’s extremity. The toes are two 
short, stout, sword-like blades; and, so far as I could see, without sete. The vascular 
system is conspicuous. Two intertwined lateral canals, hanging in bold loops just on 
a level with the mastax, and at the summits of the foot-glands, run down each side of 
the lorica to a large and normally placed contractile vesicle. I have seen four vibratile 
tags on each side: one close to the head, one at the upper loop, another at the lower, 
and one midway between them; doubtless there is a fifth. The ovary is a large 
cushion-like mass stretching across the venter with unusually large germs: fig. la shows 
a maturing ovum. The nervous ganglion (fig. 1) is very large, with nearly parallel 
sides, a scalloped front edge, and a rounded hind end, which is distinctly cellular. It 
stretches far below the mastax, in front of which, on its inner surface, it bears a dark- 
red eye. Two small setigerous pimples rise from the corona behind the tubular papille 


mentioned above. On the neck is another setigerous eminence, the dorsal antenna. I © 


have not succeeded in finding any dorso-lateral antenne. There are two pairs of 

longitudinal muscles for withdrawing the head, which are plainly striated ; the rest of the 

muscular system is very similar to that already described (i. p. 8) in Brachionus rubens. 
Length, ;!|; inch. Habitat. A pond in Sutton Park (C.T.H.): rare. 


KE. pivatata, Hhrenberg. 
(Pl. XXIII. fig. 5.) 
Duchlanis dilatata » 5 < Ehrenberg, Die Infus. 1838, p. 463, Taf. lviii. fig. 2. 
“4 a a * 5 Cohn, Sieb. wu. Kéll. Zeits. ix, 1858, p. 289, Taf. xiii. fig. 4. 


' Jenaisch. Zeits. f. Natur. 1885, Taf. ii. fig. 18. 
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Euchlanis dilatata : ¢ F Moxon, Trans. Linn. Soc. vol. xxiv. 1864, p. 459, with figs, 
Eckstein, Sieb. u. KGll. Zeits. xxxix. 1883, p. 385, fig. 33. 


” ” 


SP. CH. Lorica a broad oval; dorsal plate depressed in front, arched behind ; 
transverse section (through the highest point) a low circular segment; dorsal occipital 
edge with a broad gap, joined to the head by a membrane; hind dorsal edge notched ; 
ventral plate flat with a broad flange of oval outline; trophi with five teeth in each 
uncus. 

This species, like that which precedes and that which follows it, has no occipital 
notch in the dorsal plate, but has a broad gap (fig. 5a), which is only visible when the 
head is completely withdrawn. The edge of the gap is united to the head by a softer 
continuation of the lorica, which effectually obliterates the gap when the head is 
protruded. The lorica, though depressed, slopes upwards a little to a point not far 
from the top of a posterior notch in it, and then drops abruptly as if pinched in on 
either side of the notch. The ventral plate is nearly as wide as the dorsal, and a ventral 
view shows the edge of its flange running parallel to the edge of the dorsal plate just 
within it. A side view shows the two edges as two parallel lines near together, and 
drawn along the animal’s side from end toend. Ehrenberg says that there are no sete 
on the foot, but both Dr. Moxon and Herr Eckstein draw a pair of pedal set, and I 
have met with specimens bearing sete in no other respect differmg from those that 
lacked them. Dr. Cohn (loc. cit.) gives a full description of the male. It is a reduced 
copy of the female with a sperm-sac and penis taking the place of the alimentary canal 
and mastax, which as usual are entirely wanting, Dr. Cohn has seen the wand-like 
spermatozoa ‘“‘ swarming ”’ in the sperm-sac. 

Length. Female, 2;, male, ; inch. Habitat. Clear ponds and ditches: common. 


E. macrura, Ehrenberg. 
(Pl. XXIII. fig. 6.) 
Euchlanis macrura c > 9 Ehrenberg, Die Infus. 1838, p. 463, Taf. lviii. fig. 1. 


SP. CH. “ Closely resembling E. dilatata; lorica a narrower oval ; toes somewhat 
longer; trophi with seven teeth in each uncus ; a pair of recurved sete on the foot.” 

T have met with an Huchlanis, whose figure is given in fig. 6, which had all the 
above characteristics given by Ehrenberg, but I doubt whether H. macrura is a good 
species, as none of the corresponding characters seem constant in H. dilatata, except the 
number of teeth in each uncus; and, unfortunately, I found several specimens, of what 
I should otherwise have termed EZ. macrwra, with only five teeth in each uncus. 

Length. About 7; inch. Habitat. Clear ponds and ditches : not uncommon. 


KE. triquetra, Ehrenberg. 
(Pl. XXII. fig. 4.) 


Euchlanis triquetra . . Ehrenberg, Die Infus. 1838, p. 461, Taf. lvii. fig. 8. 
if “6 0 5 ° 7 Hudson, Mon. Micr. J. viii. 1872, p. 97, pl. xxviii. 


SP. CH. Lorica oval, with a high flat median plate at right-angles to the dorsal 
surface ; transverse section (through the highest point) triangular ; dorsal occipital 
edge notched ; hind dorsal edge notched ; ventral plate concave, and (with its flange) 
two-thirds of the width of the dorsal plate ; trophi with five teeth in each uncus. 

This most beautiful species is often to be found among the confervoid growth on the 
walls of old ponds. Its lorica rises in a high thin plate, and is not unlike a delicate glass 
dish-cover set over an inverted glass dish somewhat narrower than itself. The vertical 
plate, that thus rises like a crest from the dorsal surface, is very flexible and elastic, and 
can be easily bent aside by the compressorium without injury. The ventral plate is 
curved downwards all round its edge, so that the lateral furrow between the two plates is 
wide ; and, as shown in fig. 40, its flange stretches barely half-way across the base of 
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the dorsal plate. The outline of the dorsal portion of the lorica, when seen directly 
from the front or rear (fig. 4c), is triangular; the section, so obtained, having a base 
just twice its height. There is a well-marked occipital notch (fig. 4b) in the dorsal 
plate, through which a short, stout, dorsal antenna usually protrudes. Dr. Grenacher 
has detected two dorso-lateral antenne close together ‘‘lying near the crest of the 
lorica.”” Ehrenberg says that there are no sete on the foot; but I have never failed to 
find two when using dark-field illumination. The rest of the structure requires no 
further notice, as it is a tolerably close repetition of that of H. lyra.. 

This is one of the choicest of microscopic objects, when shown in a dark field; 
especially when it is quietly gliding over and round a few tangled alge. Its strange 
armour is now invisible, and now blazes out as it catches the light; while the ruby eye, 
the daintily-tinted stomach studded with glittering drops on canary-coloured quiltings, 
the ruddy intestine softened by the tremor of its ceaseless cilia, and the restless head 
crowned with an ever-varying halo of flashing sete, form a picture that once seen can 
never be forgotten. 

There is a variety of H. triquetra, with a lower vertical plate, which I have met 
with now and then; and which, on several occasions appeared to have but one long seta 
on the foot. Possibly this is Leydig’s H. wniseta (Pl. xxiii. fig. 3). 

Length. Up to ~; inch. Habitat. Clear ponds and ditches: not uncommon. 


E. DEFLEXA, Gosse. 
(Pl. XXIV. fig. 1.) 
Euchlanis deflera c S : Gosse, Ann. Nat. Hist. 2 Ser. vol. viii. 1851, p. 200. 


[SP. CH. Outline of lorica ovate ; ventral gape wide, equal, with deep walls ; 
toes broad, blade-shaped ; lateral horns of incus straight. 

This is a large and very beautiful species. It is not to be distinguished at first sight 
from a true Huchlanis, but the carapace, which is highly arched, turns in at the lateral 
edges, and after proceeding for a space horizontally, z.e. across the ventral surface, is 
bent down at a right-angle to a considerable width and then terminates, as if we might 
suppose the ventral plate to have been originally flat and continuous ; then to have been 
slit down the middle, and each side to have been bent down at a line midway between 
the slit and the outer margin. Thus the abdominal cavity is enlarged, and the viscera 
are protected only by the common integument which is stretched across from edge to 
edge. This being flexible, a variation of contained space is allowed, for development of 
egos, for distension of the alimentary canal, &c., which, in Huchlanis, is obtained by the 
flexibility of the skin that connects the two plates. The lorica is almost circular behind, 
where a very minute central notch admits the two sides to overlap in the slightest pos- 
sible degree. The foot issues, of course, from the ventral hiatus; it bears two toes, which 
are thin, flat, and wider inthe middle part. The penultimate joint of the foot proper has 
on its dorsal side a curved projection, which arches over a deep excavation. It carries two 
pairs of long sete, one or both of which are sometimes wanting. Lach toe has a cor- 
rugated mucus-gland (?) running through it. The broad head is composed of many 
(ten 2) transparent globate lobes; the front is divided into several pairs of lobes, which 
carry bundles of cilia. The three strong lines which (with the front) form a square, 
reaching behind the mastax, are puzzling, but I believe they represent the wide, clear 
brain. The sacculate stomach is enormous, with two gastric glands; and two glands, 
beside, are attached to the mastax: there is a small, distinct intestine in which the epi- 
thelial cilia may occasionally be seen; a great ovary, with embryonic vesicles, and 
sometimes one (or more) dark ovum maturing. The branchial tubules, two or more, 
contorted and very loosely twisted, carrying four vibratile tags on each side, open by 
two distinct mouths on each side, into an ample contractile vesicle, just before the cloaca, 
whose periods are very irregular, even in the same individual: now emptying once in 
two minutes, then several times per minute. Many museles are seen, some indubitably 
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striate. An eye-spot which appears to be unconnected with the brain, is situate nearer 
the pectoral than the dorsal side. 

I found this species in 1849 in ponds around London, and have seen it often since. 
It has sometimes occurred so large that even with the naked eye I have had no difficulty 
in distinguishing the head from the foot.—P.H.G.] 

I once found among a number of specimens of H. deflexa a perfectly empty lorica, 
belonging to this species, and fortunately standing up vertically, so that it turned 
round and round on its pointed end, as on a pivot (Pl. xxiv. fig. 1c). I was thus 
enabled to see with the utmost distinctness that it was closed everywhere except a large 
opening in front, where the head had protruded, and a small one behind, that had given 
a passage to the foot. The ventral plate (fig. 1c; v), as I term it—the ventral membrane 
as Mr. Gosse considers it—had no flange, but seemed to me quite as stout and stiff as 
(not to say stiffer than) the other ventral parts of the lorica. Whatever it was, whether 
chitinous plate or membrane, it had remained with the rest of the lorica while the softer 
tissues of the animal had disappeared. 

Length, ,'; to 345 inch; breadth, y}5 inch. Habitat. Pools and lakes (P.H.G.: 
C.T.H.) : widespread. 

E. PYRIFORMIS, Gosse. 
(Pl. XXIII. fig. 2.) 
Euchlanis pyriformis . y A - - Gosse, Ann. Nat. Hist. 2 Ser. vol. viii. 1851, p. 200. 


[SP. CH. Outline of lorica constricted in the middle ; ventral gape narrow, widest 
im front, with shallow walls ; toes narrow, rod-shaped ; lateral horns of incus over- 
curved. 

The peculiar narrowing of the edge which gives to this species a pear-shaped outline 
is caused by the edge of the upper plate being curved right under on each side, 
this edge being formed by two surfaces thinned off to great tenuity, so as practically to 
become but one layer at some distance from the edge. The under sides then proceed 
inwards till they nearly meet, when they are bent downwards into shallow walls, just as 
in H. deflexa, which recede from either to form projecting lateral points at the front; 
while behind they merge into a shallow groove and small sinus, at the end of the upper 
plate. Along this the foot is extruded, which usually has two sete, a prominence and 
notch, as in the preceding, and two long toes, quite straight, slender, of equal width, 
except that they are abruptly pomted. The brain and whole internal organization 
scarcely differ from those just described ; but the four slender horns that stand up from 
the sides of the incus are curiously bent over outwardly in the form of hooks. The 
eye is small, as in the preceding. In both species the beauty is much enhanced by a 
line of minute corrugations, running parallel with, and a little within, the margin of 
the lorica, like the ‘‘ milling” around the edge of a new coin. Muscles in much pro- 
fusion, longitudinal, transverse, and oblique, are to be defined in this very fine species. 

I obtained it first at Battersea Rise, only the day before my discovery of H. deflexa. 
Few specimens occurred, and it has always been a rarity with me. It swims with 
swiftness and grace; is of sprightly manners; is beautiful and attractive, and being 
large and brilliantly transparent, is well suited for study.—P.H.G.] 

The transverse section (fig. 2a), was obtained by viewing the animal, which I 
have drawn in fig. 2, directly in front; it is taken through the turned-in portions of the 
dorsal plate. It shows that at these spots, the flange of the ventral plate (according to 
my interpretation of the lorica), almost touches the dorsal edge. These curiously bent 
portions varied somewhat in different specimens; but all my examples had four sete on 
the foot. The hind portion of the nervous ganglion was darker, denser, and more 
obviously cellular than the fore-part, from which it was separated by a wavy outline. 
Its front edge was also scalloped like that of H. lyra. 

Length. Up to ;5 inch; of lorica, 7, inch; of toes, z4; inch. Habitat. Oraa- 
mental waters (P.H.G.); garden pond, Clifton (C.T.H.): rare. 
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Family XV. CATHYPNADA. 


[Body znclosed in a lorica, open at cach end, of two plates; the dorsal more or less 
elevated ; the ventral nearly flat, the two divided by a deep lateral longitudinal sulcus, 
covered with flexible membrane ; toes two, or one, always exposed. 

This is a well-marked, easily recognised, and compactly coherent group, the two 
divisions of the lorica, and their connection, readily identifying its members, notwith- 
standing the diversity in toes. The appearance, viewed from behind, reminds one of a 
pair of bellows, if we only imagine the upper board arched instead of flat; the leathers 
representing the lateral sulci. The toes, in two of the genera, are two, furcate; in the 
others there is but a single toe: yet the form, position, and use of these organs are so 
exactly identical, and yet so peculiar, that the genera cannot be dissociated. An ample 
brain, descending into the occiput, carries a single eye, usually conspicuous. The trophi 
are large, the mallei much more developed than the incus, virgate. 

All the genera are marked by a common habit, which is not found elsewhere. One 
will rest on the tip of its toe (or toes), and having bent down the whole body, remain 
motionless, and as if asleep, for a long interval, the whole fore-parts retracted. Then 
it will seem to awake, and languidly swing round the body, first to the one side, and 
then to the other, without letting go its moorings, and without protruding its head; and 
then, perhaps, go to sleep again. Or it may rouse itself into activity, and begin to 
grope away among the floccose, or glide deliberately off, soon coming again to anchor. 

Five species were known to Ehrenberg, who placed the two with fureate toes in the 
genus Huchlaus, with which, howeyer, they have no close affinity P.H.G.] 


Genus CATHYPNA, Gosse, gen. noy. 


[GEN. CH. Lorica sub-circular horizontally, usually much arched vertically ; 
lateral inangulation wide and deep ; toes two, furcate. 

The characters by which the species of this genus are distinguished are sometimes 
minute, and even obscure, yet constant; the shape assumed by the toes, and especially 
by the extreme points of these organs, demanding attention. In one group they are 
narrow, parallel-sided, like a carpenter’s rule; in another, much widened in the middle, 
with the sides curving to the point: the former I call rod-shaped, the latter blade-shaped. 
The former, too, do not taper gradually to the tip, but are abruptly narrowed with a 
right-angle, so as to make a sensible shoulder, whence the point descends as a marked 
claw. And this may be only on one edge, or on both edges; the toe being one-shouldered 
or two-shouldered.—P.H.G.] 


C. tuna, Ehrenberg. 
(Pl. XXIV. fig. 4.) 
Euchlanis luna 5 : : Ehrenberg, Die Infus. 1838, p. 462, Taf. lvii., fig. 10. 


[SP. CH. Dorsal and ventral plates of lorica swb-cqual, occipital edge crescentic ; 
toes rod-shaped, two-fifths as long as lorica, clawed ; the claw one-shouldered, one-fifth 
as long as toe. 

The lorica, broadly ovate in horizontal outline, ending in front by a crescentic exca- 
vation, and in rear by a small sinus between two points, and the toes, very narrow, 
parallel-edged, generally carried in contact, with short, sharp claw-tips, may easily serve 
to identify this common species. The dorsal and ventral plates are of nearly the same 
form and curvature; high and deep behind, they come into contact in front, at least at 
the lateral edges, which project in two acute points. During the long retractations of 
the fore-parts, the lorica may be considered shut by this contact. When activity is 
resumed, the plates separate, and a broad head protrudes, the front of which is truncate, 
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with two equidistant incisions, at each of which appears a bristle (fig. 4). The rotating 
cilia are set along the edge. A mastax of very ample dimensions, with a pair of long 
mallei, but rather small incus, is always conspicuous. Behind this the occipital brain 
carries an eye, usually large and brilliant. <A great saccate stomach, without sensible 
cesophagus, with large gastric glands, and followed by a separate intestine, passes 
obliquely across the dorsal region; and the ovary, as usual, occupies the ventral.! In 
the adult, the surface of the lorica is smooth, and the whole animal is transparent and 
colourless. 

Though individuals swim actively now and then, yet the habitual sluggishness and 
inertia of the species cannot fail to attract attention. As described, it will balance 
itself, by the hour, on its united toe-tips, with an occasional lazy swaying to and fro; 
or even loosen this feeble hold, and allow its body to sprawl away at right-angles to the 
food-surface, free in the water, the foot being bent up to the belly.—P.H.G.] 

Length. Total, ;3; inch; of lorica, 4; inch. Habitat. Fresh waters (P.H.G.): 
common everywhere. 


C. RUSTICULA, Gosse, sp. nov. 
(Pl. XXIV. fig. 6.) 


[SP. CH. Lorica regularly ovate, with the frontal opening very narrow ; dorsal 
surface coarsely tessclated ; ventral plate nearly flat ; toes blade-shaped. 

This fine species is very hyaline, notwithstanding that the broadly-oval and arched 
surface is cut into facets. These are not very regular, nor very distinctly marked, haying 
the appearance of folds in leathery skin. They appear to be limited to the carapace. 
This is turned-in along each side, with a sharp lateral angle meeting the edge of the 
ventral plate, similarly turned-in, as is clearly seen when the creature is viewed from 
behind (fig. 6b). The union is doubtless completed by a flexible and extensible membrane. 

The head is included between firm plates, which, seen vertically (fig. 6), appear as 
two lateral projecting points, between which the front, of many conical lobes that carry 
vibratile cilia, works to and fro. The brain and its lozenge-shaped eye are normal; and 
so are the great trophi, the stomach with trigonal gastric glands and distinct intestine, 
and the ovary. A contractile vesicle is sometimes conspicuous, but no details of the 
respiratory nor of the muscular systems have been defined. A rather thick and short 
foot, rounded laterally, bears the two toes, which are articulated with round condyles. 
They are moderately thick blades of fusiform outline, when seen laterally, thinner 
towards the base, and rather bluntly pointed. 

I first met with this form, in July 1885, in the sediment of water in which aquatic 
weeds had been sent from the north of London. Subsequently other examples occurred, 
in water from Caversham and Woolston, and from near Dundee, in December. 

The earlier specimens were even more clumsy and sluggish than ordinary, moving 
waywardly from side to side, as if not quite under control, adhering all the while by the 
toes. Hence I called it rwsticula. This, when too late, I would have changed; for some 
were much more attractive, transparently beautiful, with the eye large and of a lovely 
rose-pink hue, and so sprightly in manners as to be worthy of a more courtly designa- 
tion. In these, too, the digestive canal was distended with food of a clear rich orange- 
brown hue. These were Woolston specimens. Scottish examples bred freely and in- 
creased in my phials.—P.H.G.] 

Length, ;3, inch. Habitat. Pools throughout England and Scotland (P.H.G.): 
common. 

1 In one example the ovary was fastened, by two threads with swollen enlargements, to each side of 
the lorica, near the middle; and the gastric glands were also tied to the same points (fig. 4). Long 
threads (muscular ?) with like enlargements were seen to pass from the foot-bulb to near the same 
points, if not higher. 
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C. suncata, Gosse, sp. nov. 
(Pl. XXIV. fig. 5.) 


[SP. CH. Lorica broadly ovate, much elevated ; anterior edges straight ; ventral 
plate much smaller in outline than dorsal, both strongly fluted ; toes blade-shaped. 

The general form and appearance of this species may cause it to be easily confounded 
with luna, especially when viewed from the side. The arched carapace comes to a sharp 
edge all round, bending far-in abruptly; then bending outward again with a like angle, 
and coming to a like edge, to form the ventral plate. This, when seen sidewise (fig. 5a), 
seems to be of the same dimensions as the dorsal; but when seen direct from below it is 
much less all round (fig. 5c), except in front, where the pectoral edge is parallel with the 
occipital, both being transversely straight, but bounded, as usual, by two small lateral 
points. Both surfaces are coarsely and deeply fluted; the incised lines of the dorsal 
passing round and beyond the inbent edge. The bulbous foot projects slightly through 
an excavation in the dorsal plate’s thickness: it is kidney-shaped; in its hollow the toes 
are articulated. The lorica is, by the graving of its surface, rendered so opaque that the 
internal organs are not easily defined. There is, however, a small but conspicuous 
crimson eye in the occiput, and, by inference, a brain. The mastax is so large that, 
when the head is withdrawn, it occupies fully one-third of the visible area, at the 
middle of the lorica. Below this appears the ample stomach, dark with digesting food, 
and (in the condition just named) pushed far up above the mastax on either side. 

This well-marked species I obtained in a number of examples, both alive and dead, 
haunting aquatic moss, in water sent me by Dr. Collins from his historic pool at Sand- 
hurst. For awhile I thought I had got hold of the Huchl. lynceus of Khrenberg, but 
examination of his text and figures forbade the identification. It is of the usual manners. 
It often swims smoothly and swiftly, continuing the exercise for long periods without 
rest, the toes usually carried behind, in mutual contact; yet at intervals anchoring, re- 
tracting the head and foot, and assuming still repose, broken, now and then, to sway 
wildly in all directions, on its glued toes, as on a pivot, more H. lune.—P.H.G.] 

Length. Extended, ;4, inch; of lorica, s4, inch; of toes, 7}, inch; width of lorica, 
qi3 inch. Habitat. Pool at Sandhurst, Berks (P.H.G.) : uncommon, 








Genus DISTYLA, Eckstein. 


[GEN. CH. Lorica of the form of along ellipse, open and membranous before, closed 
behind, depressed, higher before than behind ; lateral inangulation feeble ; toes two ; 
“ selvage-like thickenings of the lorica around the foot.” 

Herr Eckstein has described and figured two species of this genus, whose toes bear 
the same relation to each other as those of C. luna and rusticula. The genus is closely 
linked with the preceding ; yet the lengthened and flattened form, the habitual protrusion 
of the head, and the more constant activity of the species distinguish it. Only one of Herr 
Eckstein’s species has occurred with us, but I add (doubtfully) another.—P.H.G.] 


D. Gissensis, Heckstein. 
(Pl. XXIV. fig. 8.) 
Distyla Gissensis : ° ° Eckstein, Sieb. uw. Koll. Zeits. xxxix, 1883, p. 383, pl, xxvii. 
[SP. CH. Lorica round behind, broadly truncate in front, with short lateral 
points ; toes rod-shaped, thick, obscurely two-shouldered, claws small ; brain simple. 


The outline is that of a narrow ellipse abruptly cut-off a little before the middle, so 
that the lorica, at its truncate front edge, is scarcely diminished in width. It becomes, 
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however, very thin and flexible, so as to be subject to much inversion in retraction. 
The head, very freely extruded, is thick and large, a truncate cone, with a slight 
auricle at each lateral angle, and a central bladder-like lobe, which is retractile. The 
whole head, which is very mobile, projects between two pointed shelly shields. In 
death, the head being abnormally extruded, these appear as stout oval (or lozenge- 
shaped) shields, quite separate from the lorica. The foot, of one apparent joint, is 
bulbous and kidney-shaped ; to it are jointed the toes, which are much stouter and 
shorter than in Cathypna luna. They terminate in similar small acute claws, but the 
shoulders are less sharply angular. It is very thin, viewed laterally (fig. 8a). The 
dorsal plate comes down to a blunt edge on each side, with feeble duplication; the 
hinder ventral parts, inclosed in membrane, being small, and much overlapped by the 
clear thin edge of the lorica. A very favourable sight of one, as it deliberately turned- 
up endwise (so slowly, indeed, that I could carefully focus it as it moved), showed that 
the ventral plate is co-extensive with the dorsal; but is very thin at the edge, sloping 
upward toward the middle half; this forms a downward arch to contain the viscera. 

Herr Eckstein describes the bram in D. Ludwigit, as divided into three long sacs, 
like as in Copeus centrurus and C. Cerberus. In the present species there seems to be 
a broad base rather abruptly diminished in width, but forming only one sac, which 
carries a great crimson ovate eye, at its very point. 

I have received the species rather plentifully in water from Mr. Hood; and more 
sparsely from Mr. Bolton: the former averaging much larger size. Its manners are 
much more sprightly than those of Cathypna. I have also found it (with lorica very 
flexible and expansible) in spring, in a domestic aquarium of my own, which had re- 
mained unchanged for more than a year.—P.H.G.] 

Length, ;45 to 3,5 inch; width, 5}; to 5}, inch. Habitat. Bracebridge Pool, 
Birmingham: rare. Starmont Loch, Dundee: abundant (P.H.G.). 


D. riEexinis, Gosse, sp. noy. 
(Pl. XXIV. fig. 7.) 


[SP. CH. Lorica narrow, nearly parallel-sided, corrugated, flexible, plicate. 

I am not by any means sure that this is entitled to specific rank; nor, if it is, 
whether it ought to be placed in the genus Distyla. It may be but the immature con- 
dition of some other species, such as C. sulcata. Yet the condition, at birth, of the 
lorica of M. cornuta, appears to forbid the conclusion that flexibility and corrugation 
are marks of immaturity in this family. ~ A lorica is evidently present, soft and flexible, 
covered with irregular wrinkles; marked also with a series of longitudinal folds, scarcely 
amounting to flutings. The eye is large, rectangular, bright rose-red, seated on the 
inner side of the brain, close to its point. The other organs are normal. 

Its manners are lively, often wild, searching the edges and surfaces of the water- 
moss which it haunts, and often creeping within them. It sometimes anchors by its 
toes, and appears to go to sleep, just like its brothers and cousins.—P.H.G.] 

Length. Expanded, 5}, inch. Habitat. Sandhurst, Berks (P.H.G.): rare. 








Genus MONOSTYLA, Ehrenberg. 


(GEN. CH. As Cathypna, but that there is only a single toe. 

This group, consisting of numerous species, is so exactly the counterpart of Cathypna, 
except for the toe, that one can scarcely avoid the conclusion that this is, structurally, of 
slight importance. The details of the form, the habits (as the use of the toe as a pivot, 
and the frequent and long-continued inertia), and even the specific variations in the 
shape of the toe, all are so accurately the reflection of what has been described as to 
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suggest that Cathypna is Monostyla with the toe cleft through the middle, or that 
Monostyla is Cathypna with its two parallel toes soldered into one.—P.H.G.] 


M. tunanis, Hhrenberg. 
(Pl. XXYV. fig. 2.) 
Monostyla lunaris D : ‘ ° Ehrenberg, Die Infus. 1838, p. 460, Taf. lvii., fig. 6. 


(SP. CH. Lorica broadly ovate, the dorsal plate round and greatly elevated, the 
ventral nearly flat ; both in front projected into wide, triangular, flattened points, be- 
tween which the edge is deeply excavate ; toe straight, rod-shaped ; claw protruded 
between two slender spines. 

The gibbous lorica descends abruptly before it is produced into the wide clear 
triangular lobes in front. And there seems no noticeable difference in outline, either of 
the lobes or of the intervening sinus, between the dorsal and the ventral plates. For, 
in retraction, these are very firmly appressed, with a common outline; so that no 
change of position, and no focusing, makes the eye cognizant of more than a single, 
somewhat thickened, crescentie line. The general figure is so elevated that it is more 
than half a sphere, if we neglect the inangulation of the lateral suleus, which, in this 
species, is not deep. The foot-bulb appears to lie in a hollow of the ventral plate; it is 
wide and kidney-shaped behind, where the straight-edged, rod-like toe is articulated. 
This terminates in a slender acute claw, not with a rectangular shoulder; but with 
a pair of fine points, between which the claw is, as it were, imbedded. Herr HKck- 
stein describes certain appearances, which he interprets of the thickened lorica- 
structure, for strengthening the foot against the violent strains endured as the animal 
throws itself to and fro. He also depicts certain pale-red specks and excessively fine 
lines, going upwards from the claw, which he would connect with the nervous system, 
as well as with the mucous glands. ‘The rotatory organ is simple, but almost retired, 
so that only a slight elevation with a single seta projects out of the lorica. When it is 
extended, we discern two great lobes, which overlap the lorica-edge on each side, over- 
reaching each other dorsally, but ventrally running off into the buccal orifice” (Lbid.). 

A specimen in my possession, anchored by the toe to the glass of the live-box, threw 
itself vigorously into all possible positions, for twenty-four hours, without once removing ; ! 
all that time, so far as observed, active in this special way, but close shut-up. The 
movements, indeed, though constant, were not incessant, but very forceful, spasmodic, 
and sudden. In general the animal is clear and colourless: of this specimen, the whole 
body was stained of a yellow-brown hue, like sherry wine, so deep, while yet clear, that 
no definition of viscera was possible. Yet the red eye was now and then defined, and, 
under direct sunlight, came out very rich, and of a deep crimson hue. The great tri- 
angular lobes of the lorica, being very thin, were quite colourless and glass-like.— P.H.G.] 

Length. When extended, ;}, to 7}, inch. Habitat. Woolston; Sandhurst; 
Thames, near Reading; Snaresbrook (P.H.G.): mostly in pools: not uncommon. 


M. cornuta, Ehrenberg. 
(Pl. XXV. fig. 1.) 
Monostyla cornuta : : é ; Ehrenberg, Die Infus. 1858, p. 459, Taf. lvii. fig. 4. 


(SP. CH. Lorica ovate, moderately depressed, the front shallowly incurved ; toe 
somewhat blade-shaped, the claw without a distinct shoulder. 

This species is very much like MW. lunaris, so as, when retracted, scarcely to be dis- 
tinguished from it except that the anterior dorsal edge of the lorica is slightly less 
incurved. It is smaller, and rather more oval in outline; in the act of extruding the 


1 During the latter part of the time, however, it became very sluggish, and less willing to move and 
jerk about. 
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frontal disk, and when it is extruded, there is an appearance of two lateral, slender, ineurved 
horns, and between them two spots which look like a pair of ill-defined eyes; neither of 
which we see in dunaris. But these are not what they seem: the horns are the optical 
effect of the somewhat thickened and stiffened edges of the extruded head-mass, which, 
in the process of contracting and expanding, incline to each other, resembling conical 
knobs; and the spots are only the summits of certain fleshy eminences, which bear 
vibratile cilia. There is a true eye-spot of large size and crescent form, and of pale-red 
hue, seated on the inner side of the brain-mass, that hangs behind the mastax. 

The ventral plate has its pectoral margin quite straight; it is considerably less than 
the dorsal along each side, while commensurate with it behind. There is a square 
hollow in it for the reception of the foot-bulb, which is somewhat kidney-shaped. The 
toe, viewed vertically, is more blade- than rod-shaped, for the outer margins bulge 
outward in a greater or less degree, the widest part generally (but not invariably) near 
the point. This point has often the semblance of a claw; but this is illusory, for there 
is no true angled shoulder. The trophi are of the normal form, but of unusual length. 
It 1s a very common species, and from its sluggish habits, combined with its minuteness, 
the observer is apt to pass it by with contemptuous neglect.—P.H.G.] 

Length. Of lorica, 5}, inch; total, extended, ;4,5 inch. Habitat. Still waters 
(P.H.G.) : common everywhere. 


M. BULLA, Gosse. 
(Pl. XXV. fig. 4.) v 
Monostyla bulla : : O ; Gosse, Ann. Nat. Hist. 2 Ser. vol. viii., 1851, p. 200. 


[SP. CH. Lorica a pointed oval ; dorsal and ventral plates both gibbous, and nearly 
co-equal ; toe rod-shaped in vertical aspect, with a two-shouldered claw, but decurved and 
gradually tapering in lateral aspect. 

This species I found in a small pool on Hampstead Heath, in August 1850, and, 
soon after, in the lake of Richmond Park, abundant. Lately it has occurred in water 
from Woolston, and from Caversham. The yellow hue is not, as I first supposed, in- 
variable. Some are quite colourless, except for the digesting food. The great rotundity 
of the ventral plate ; the regular decurvation of the tapered toe; and the deep narrow 
sinus in both the occipital and the pectoral fronts of the lorica,—these are the true dis- 
tinctions. The oval outline is so acute in front that the sinuses are bounded only by 
two obtuse points. The gibbous dorsum ends behind with an oblique retrocession, 
showing laterally a great rounded foot-bulb. The head projects in two receding lobes, 
ciliated on their inner surfaces, just as in cornwta. The mallei are certainly two-fingered. 
The animal burrows among Chare, Conferve, &¢.—P.H.G.] 

Length. Expanded, ;}, inch; of lorica, y+; inch. Habitat. Pools (P.H.G.). 


M. Lorpit, Gosse, sp. nov. 
(Pl. XXV.. fig. 5.) 


[SP. CH. Dorsal plate of lorica tesselate, its hinder end excavate, the excavation 
forming three sides of a square ; toe rod-shaped ; claw shouldered. 

This is a rare species, bearing much the same relation as Cathypna rusticula does— 
each to its congeners. Indeed, they are so much alike as to be easily confounded till 
the foot is seen to be two-toed in that case, one-toed in this. It in general resembles 
M. cornuta, but is much more transparent. The single toe is more slender in propor- 
tion to its length, and much longer in proportion to the whole animal; it is a straight 
parallel-sided rod, with a minute acute claw apparently forming a separate joint. If 
this is the case, we should perhaps consider this joint as itself the toe, and the long rod 
as the penultimate joint of the foot. The shoulder is double, viewed vertically, but 
single and much rounded, viewed laterally. The outlines of the toe, however viewed, 
are always a little uneven ; suggesting that the surface is irregularly pitted. The lorica 
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is ovate, not so pyriform as in cornuta. The edges of the upper and lower plates come 
closer together; for the anterior two-thirds the edge of the dorsal plate is about level 
with that of the ventral, but much exceeds it inlength. The dorsal is straightly truncate 
behind, with the margin on each side, following the ovate outline and descending much 
farther, so as to form two points. The dorsal surface is somewhat coarsely tesselated, 
like that of Cathypna rusticula, but with the pattern slightly different (Pl. XXIV., 
fig. 6). The whole surface appears as if irregularly crumpled, interfering with distinct 
definition in spite of the transparency. The head is a low truncate cone, produced into 
a number of slight frontal eminences, on which the locomotive cilia are arranged in tufts 
or bundles. These do not appear to create sensible vortices in the surrounding water. 
This species is, I conjecture, the fig. 22 of Mr. J. E. Lord (‘‘ Microsc. News,” June 
1884, page 146), as M. cornuta is his fig. 21. I therefore distinguish it with his name. 
I have met with it myself, on rare occasions recently, among decaying vegetation in the 
water of Woolston Pond, and abundantly in water kindly sent me by Miss Saunders. 
Length, 5}, to ;}4y inch. Habitat. Woolston; Newbury ; Dundee (P.H.G.): rare. 


There is a form,—of which Iam almost inclined to make a separate species,—in general 
like Lordi, but remarkable for the excessive length and slenderness of the toe, which 
almost equals the length of the lorica. It may be but an extreme var. of the present 
form. Yet the lorica seems to lack the square excavation behind, and to be more pyri- 
form in outline, running off in front into broader lobes, as in lunaris. This I have found 
in water sent me by Mr. Bolton from Sutton Park.—P.H.G.] 


M. quapripentata, Ehrenberg. 
(Pl. XXV. fig. 8.) 
Monostyla quadridentata : fs 4 Ehrenberg, Die Infus. 1838, p. 459, Taf. lvii., fig. 5. 


(SP. CH. Lorica nearly circular, greatly depressed, especially behind ; front deeply 
cleft, with two horn-like spines decurved and expanding at their tips. 

The horns well distinguish this form. During retraction these are drawn together, 
and made even to cross each other (fig. c). Besides these, and outside them, the 
dorsal plate projects into a broad-based triangular point on each side; while the pectoral 
margin forms a flexible membrane, very deeply cleft in the middle, and further deepened 
at will. The hind part is exceedingly flattened, merging into the foot, of which the last 
joint is cubical, with a central notch. Here is articulated the toe, rod-shaped, but that 
the outline of each side, instead of being straight, is strongly waved: an appearance 
which may possibly indicate the waves of a tenacious mucus. At one-fifth from the tip 
a double shoulder, rounded rather than rectangular, leaves the usual acute claw. The 
head protrudes (fig. b), much as described in cornuta. Of the trophi, the mallei (fig. d) are 
remarkable for a conspicuous horn projecting upward from each angle. The gastric glands 
are large; there is a large separate intestine, and also an ample contractile vesicle. 

Several examples have occurred to my observation. In one I was witness to a curious 
phenomenon. A large shelled Infusory, Arcella vulgaris, was within the Monostyla, 
though how it had managed to force its way in, I cannot imagine, for it almost filled the 
cavity of the lorica. Its fleshy processes were protruding in front, and, by the death of 
the Arcella, unable, I suppose, after it had devoured its host, to get out, these processes 
gradually lengthened inordinately. It was a curious sight.—P.H.G.] 

Length, 3, to z's; inch; of lorica, y1, to 745 inch. Habitat. Barking ; Stratford ; 
Maidenhead ; Hampstead (P.H.G.); among duckweed, in pools and ditches: rare. 
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Family XVI. COLURIDA. 


[Body inclosed in a lorica, usually of firm consistence, variously compressed or de- 
pressed, open at both ends, closed dorsally, usually open or wanting ventrally ; head 
surmounted by a chitinous arched plate or hood; toes two, rarely one, always exposed. 

The arching hood over the front, looking, in a lateral view, like a thin hook, movable, 
and so distinguished from the ‘ glory-crown ” of Stephanops, always conspicuous, is the 
most notable mark of this family, in which I propose to unite the mostly flat Metopidie 
with the high-backed Coluri. As no subdivision above species exists in nature, but all 
(as Genera, Families, Orders, and Classes) are arbitrary collocations, made simply to 
facilitate the study of the species, which alone is natural history ; it follows that the 
more constant, and the more obvious, the characters on which we found our Divisions, 
the better. Hence I would not choose the form of the trophi, the presence or position 
of the eye-specks, or the distribution of the cilia, for distinetion—if I could get others ; 
because all these are found, in practice, so very difficult to determine. The existence of 
eyes in some Coluri and Metopidia, for instance, is so very uncertain and indetermin- 
able, that I incline to agree with Dujardin in rejecting some of Khrenberg’s genera. The 
distinction between Lepadella, Metopidia, and Squamella, is more than doubtful; while 
in Metopidia and Colwrus, individuals of indubitably the same species are found, some 
displaying eye-specks, and others in which no search detects them.—P.H.G.] 


Genus COLURUS, Ehrenberg. 


(GEN. CH. Body swbglobose, more or less compressed ; lorica of two lateral plates, 
open in front, united on the back, gaping behind, and (in general) wholly so up the 
belly ; frontal hood in form of a hook, not retractile ; foot permanently extruded, of 
distinct joints, terminated by two furcate toes. 

A very familiar group, of minute dimensions, agreeable form, and sprightly action, 
the Coluri give the impression of being, while sub-cireular in lateral outline, very thin 
in transverse diameter. This, however, is an illusion, arising from their being most 
frequently presented to the eye in the lateral aspect. When we do catch a glance at one 
in turning or swimming, we see that the body is moderately broad, ventricose, and even 
globose in the middle. The lorica consists of two glassy shells, each a segment of a 
hollow sphere, which are, normally, soldered edge to edge, at the fore-back, and begin to 
gape at the loins, the cleft then passing round behind, usually widening for emission of 
a stout foot, and passing up the belly to the front, by which time it has generally become 
as wide as the body itself. So constructed it may be imagined to be highly expansile, 
and in fact we observe that its width is constantly increasing and diminishing. The 
fore edges of the two plates, in the retraction of the head, are appressed so close as to 
seem but one lamina; but separate for the protrusion of the head with its rotating cilia. 
The hood, a decurved plate, often broad but sometimes narrow, of hyaline delicacy, is 
not retractile, but is seen when the lorica is shut up, resembling a semi-crescentic hook. 
The foot consists of three strongly marked joints bearing straight, acute, slender toes, 
often thrown wide apart, but, in some cases, so uniformly adherent that it is difficult to see 
whether they are two or one. The whole foot is often stretched behind ; but much more 
commonly it is projected forward under the belly, through the ventral gape. The presence, 
the position, and even the number of eyes, seem subject to much variation. 

Most of the known species are lacustrine in habit, but some are exclusively marine. 

It is a characteristic habit of the species of the genus, particularly of C. obtusus, to 
elevate themselves to the utmost on the toe-point as on a pivot, and then awkwardly 
tumble over, as if they had not power to maintain their balance. The Monostyle per- 
form in somewhat similar style, but though their posturings and gyrations are wild, they 
seem to have better control over them. 
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In general, the species cannot be discriminated, while in life and activity, without 
extreme difficulty ; their differences are so very slight, their dimensions so minute, and 
their restlessness so incessant.—P.H.G.] 


C. DEFLEXuUS, Ehrenberg. 
(Pl. XXVI. fig. 1.) 
Colurus deflexus 6 . Ehrenberg, Die Infus. 1838, p. 476, Taf. lix. fig. 9. 


[SP. CH. Lorica, viewed dorsally, broadly ovate, bluntly pointed before, produced 
behind into two acute spines, separated by a wide, deep sinus: viewed laterally, the 
outline is the quadrant of an oval: the venter cleft from end to end ; foot robust, with 
two short, slender, acute toes. 

If I rightly identify the species, there is little difference of aspect between this and 
bicuspidatus. In this the posterior spines are said to point slightly below, in the other 
slightly above, the horizontal me. Yet as this depends on the angle at which the 
animal is viewed, which is every instant varying, the distinction is evanescent, and, I 
fear, worthless. Yet, on careful study, this, which is by much the more robust species, is 
seen to have the two halves of the lorica severed all round, except in the middle of the 
back. The fore edges of these halves, deeply truncate, but a little out-curved, are firmly 
pressed together in retraction ; and the effect of this appression, when seen from above, 
is the dividing line of the blunt cone, which is seen minutely opening and closing every 
moment. A muscle-band passes, in relaxed curves, from the front of each of the appressed 
sides to the surfaces of the retracted organs seen in a confused heap far down, evidently 
for the purpose of pulling out the trochal apparatus when required. 

A large pale crimson eye seated on an ample brain-sac; a mastax of the Huchla- 
midan pattern; a cylindrical stomach succeeded by a wide intestine; an ovary often 
containing a nearly developed egg ; and a small contractile vesicle ; are usually seen. But 
in the middle of the back, just under the lorica, are two curious organs, each apparently 
an agglomeration of minute, clear vesicles, perhaps of air, perhaps of oil, observed long 
ago by Ehrenberg. He declared them inexplicable ; and I cannot supply the explanation. 

When, after a self-inflicted imprisonment, it may be of hours, the Colwrus opens its 
closed cheek-plates, a trochal mass of conglobate lobes, fringed with wreaths of cilia, is 
thrust out, by whose vibration the creature smoothly but rapidly shoots away. The 
frontal hooked-plate, which, even in the inert state, has been discernible by the delicate, 
thin, curved line of its edge, moves to and fro, and under very favourable circumstances 
we may see that its inferior surface is fringed with vibratile cilia. I judge it to be an 
organ of touch; Herr Eckstein’s opinion to the contrary notwithstanding.—P.H.G.] 

Length. Of lorica, z}, inch; from hook to toes, 745 inch. Habitat. Ponds and 
ditches ; quite common (P.H.G.). 


C. BrcusPrpatus, Ehrenberg. 
(Pl. XXVI. fig. 2.) 
Colurus bicuspidatus 4 5 Ehrenberg, Die Infus. 1838, p. 476, Taf. lix. fig. 7. 


[SP. CH. Almost exactly those of C. deflexus, except that the lorica is not cleft 
either dorsally or ventrally ; but only excavate behind, slightly on the dorsal, deeply on 
the ventral side. 

I have seen only a few examples of this form, all from Sutton Park, Birmingham. 
It is, I presume, Ehrenberg’s bicuspidatus, his figures showing a lorica undivided 
beneath. In examples long under examination, I became quite certain that neither the 
dorsum nor the venter was cleft; but a narrow sinus, reaching to more than one-third 
of the lorica in length was excavated up the flat ventral plate, and a very slight one out 
of the dorsal end. Through this orifice the foot is thrust, of rapidly diminishing joits, 
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and what appears a single, slender, acute toe. At least I could not, with close watching, 
detect any sign of its division. In the dorsal view the frontal hood (fig. 2) appears not 
as the segment of a sphere, but somewhat indented in front. It ever moves backward 
and forward, as protruded and retracted. The venter appears quite flat, the semi-globose 
dorsal plate rismg abruptly from it with a sharp angle. In one, as it turned slowly, I 
saw distinctly the form. If we suppose one-third of an egg to be removed longitudinally, 
and replaced by a flat plate, we shall gain a fair idea of the general outline. 

This is certainly an uncommon form. My acquaintance with it is limited to a very 
few examples, obtained from Woolston Pond, and Sutton Park, Birmingham. Its manners 
are peculiar. It swims constantly, never resting to grope, as other species do, but sail- 
ing deyiously and deliberately about; now and then quickening its pace; almost con- 
stantly with the venter at the glass of the cell; so that whereas I obtained plenty of 
ventral views, I got few dorsal, and scarcely one good lateral.—P.H.G.] 

Length. Extended, ;1, inch; transverse width ;3,;. Habitat. Woolston; Birming- 
ham (P.H.G.) ; very rare. 


C. uncinatus, Ehrenberg. 
Colurus uncinatus 7 5 0 Ehrenberg, Die Infus. 1838, p. 475, Taf. lix. fig. 6. 


[SP. CH. Lorica, viewed dorsally, broadly ovate, truncate before, produced behind 
into two short spines: viewed laterally, the owtline is rondo-triangular, high in the 
middle of the back, the posterior spines short, blunt, and abruptly set-on ; venter widely 
cleft throughout; toes two, short, slender, acute. Lacustrine. 

The lorica is turgid, the back not ridged but smoothly rounded; its ventral gape 
parallel-edged, the edges apparently bent downward (as in Huchlanis deflera), making 
an angle with the swell of the sides, the anterior portion lengthened into a short tubular 
neck. The hook is narrow and spoon-shaped. The internal structure is obscure, partly 
from its sphericity; yet the mastax, stomach, intestine and cloaca, the ovary and 
the contractile vesicle, can be defined. It is usually of minute dimensions, and, though 
widely spread, rather rare. I have known it since 1849.—P.H.G.] 

Length. Lorica, from 5}, to zy}, inch. Habitat. Clapton; Battersea; Bath; 
(P.H.G.). 


C. optusus, Gosse, sp. nov. 
(Pl. XXVI. fig. 3.) 


[SP. CH. Lorica ovate in all aspects, the posterior ends rounded without any points, 
ventrally cleft throughout, gradually expanding for the foot-orifice, the fisswre reach- 
ing rownd to the back, both before and behind ; foot small, with two minute slender, ex- 
panding toes. Lacustrine. 

This little unrecognised species, which I find not uncommon, is clearly marked by 
the blunt ends of the lorica. The lateral plates are separate for above three-fourths of 
their circumference, being soldered together with a sharp suture, only in the very middle 
of the back, and generally much compressed. The foot and toes together are about one- 
third as long as the lorica; the toes, like sete for tenuity, with no shoulder, are often 
separate. The internal economy is normal ; including the common bubbles in the back ; 
two colourless refractile globules have been seen on the brain, which may be eyes. Its 
manners are sluggish, swimming laboriously, with jerks.—P.H.G.] 

Length. Without foot, =, to 34; inch. Habitat. Near London; Woolston; Lea- 
mington ; Dundee (P.H.G.): not uncommon. 
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C. caupatus, Ehrenberg. 
(Pl. XXVI. fig. 6.) 
Colurus caudatus . 5 ° . Ehrenberg, Die Infus. 1838, p. 476, Taf. lix. fig. 8. 


[SP. CH. Lorica, in dorsal aspect, pear-shaped, widest behind ; dorsal hind sinus 
shallow, between very short terminal points, not at all produced ; ventral cleft close, 
abruptly becoming a semi-circular foot-orifice ; toes slender, frequently expanded ; foot 
and toes three-fourths as long as lorica; eyes two. Lacustrine. 

There are several species which may, almost equally well, serve as the caudatus ot 
Ehrenberg, to distinguish which requires minute examination. The above characters 
are carefully noted from many observations, and need not be repeated. The free expan- 
sion of the long toes, unusual in this group, is noteworthy. The frontal hook is normal, 
and I have repeatedly seen two eyes just beneath it. On the ventral surface the abrupt 
expansion of the fissure from a linear cleft to a broad round opening for the emission of 
the wide basal foot-joint, should be noticed.—P.H.G.] 

Length. Total 51, inch. Habitat. Birmingham; Woolston (P.H.G.): weedy pools. 


C. AMBLYTELUS, Gosse, sp. nov. 
(Pl. XXVI. fig. 5.) 


[SP. CH. Lorica, in dorsal aspect, broadly ovate, the hind ends rounded, without 
projecting points ; ventral cleft gaping, widening before and behind ; toe single, long, 
with a medial depression ; foot and toe two-thirds as long as lorica ; eyes cervical. 
Marine. 

This species also may be very readily confounded with C. caudatus, but the cha- 
racters above given, though minute, seem to distinguish it satisfactorily and constantly. 
The lorica is arched, so that its dorsal outline forms about one-fourth of a circle, split at 
its occipital end, and-also for a little way above the foot; the two lateral extremities 
being rounded. When the animal in its turnings shows the ventral side, even though 
slightly, we seem to see sharp points to the lorica; but this is an illusion, for the points 
are but the ends of the curved plates seen edgewise ; another turn, and they at once become 
again obtuse. On the ventral surface, which is nearly flat, the edges of the two plates 
are either wide apart or very closely approach each other, or may even overlap, but recede 
on each side of the foot, so as to leave the orifice nearly circular. The single long slender 
toe, running off to a fine point, has a medial mark throughout, as in those Metopidia, 
&e., which keep the toes ordinarily appressed; but I have never seen a separation, 
and the most delicate focusing with high powers fails to divide the fine point. The 
usual hood is displayed. The mastax and its trophi are normal. The brain, large and 
turbid but undefined, occupies the occiput ; and two minute red eyes, rather close together, 
are situate on it cervically. The other interior organs are as ordinary. One oil-globule 
(sometimes two) occupies in general the middle of the back, and is conspicuous. 

This species seems exclusively marine. I have found it somewhat numerous among 
alge, collected by Mr. Hood from tide-pools at low-water at Taymouth, near Dundee, 
and also in Torbay. It is very restless, ever roaming, yet mainly affecting the conferva, 
at which it nibbles constantly; when swimming it shoots along with smooth rapidity. 
The form is plump and round, the blunt corners low-descending ; the body hyaline and 
colourless, the taper toe stretching far behind.'—P.H.G.] 


‘ Tam very confident that other species of this long-toed group exist, in both our fresh and salt 


waters. But though I have some drawings and notes, I have not as yet materials sufficient for satis- 
factory diagnosis.—P.H.G. 
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Length. From hood to ends of lorica, 345 inch; foot and toe, ;}5-inch; total, ;1, 
inch. Habitat. Marine pools at low tide (P.H.G.). 


C. pactyLotus, Gosse, sp. nov. 
(Pl. XXV. fig. 12.) 


[SP. CH. Lorica wide in front, shallowly tubular behind, without points ; foot very 
short but wide ; toes thick, large, and curved. Marine. 

A somewhat thickset form. The lorica is ovate, viewed dorsally, with a broad an- 
terior gape, out of which what seems another shelly valve projects, connected by an 
involute joint with the lorica (as seen in fig. 12a), a sort of hood, protecting the ciliate 
front and answering to the usual hooked plate, but of very different form. The front 
consists of several fleshy eminences (fig. 12) bearing vibratile cilia. 

The lorica ends behind in a short truncate tube, through which the foot finds exit. 
This is exceedingly short and inconspicuous, though broad; the toes are fureate, thick 
at their base, blunt-pointed, and slightly decurved, when seen laterally (fig. 12a). 

I have seen but a single example, in sea-water from tide-pools near Taymouth.— 
P.H.G.] 

Length, ;}, inch. Habitat. Marine pools (P.H.G.). 


C. PEDATUS, Gosse, sp. NOV. 
(Pl. XXY. fig. 13.) 


(SP. CH. Lorica cleft behind, ending in two square points ; foot stout, long ; toes 
minute, straight. Marine. 

Two examples of this little insignificant species occurred in water sent by Mr. Hood, 
from the Tay Firth marine pools. They were both in the same live-box as C. dactylotus. 
The thick foot-joints and the very small toes forming a small cone, when closely appressed 
as they usually are, will distinguish the species from all others. It is somewhat less than 
its congener just named. I detected nothing in it worthy of record besides.—P.H.G.] 

Length. About 1, inch. Habitat. Marine tide-pools; rare (P.H.G.), 


C. c@Lopinus, Gosse, sp. nov. 
(Pl. XXVI. fig. 4.) 


[SP. CH. Toe very long and slender, consisting of a narrow plate laid within a 
similar, but wider plate, and closely appressed to it. Marine. 

In the form of the toe we have here an example, quite unique in this genus, of the 
structure which characterises the genus, hence named Ca@lopus, in the Rattulide. The 
toe consists first of an extremely long, tapering, hollow, thin plate of transparent chitine, 
such as would be presented by the bowl of a glass spoon, if drawn out to excessive length 
and tenuity. Then suppose a similar plate of glass, but narrower throughout, to be laid 
in the hollow of the former, fitted exactly to it, and reaching its taper point far before the 
other. What is the relation of the one spine to the other, and of both to the body; what 
their functions, what their movements, separately or conjointly, I know not. I have 
met with but one example, and that a dead and nearly empty lorica. The occurrence of 
such is often of great value. It is true that it may give little or no information of the 
internal structure, and, of course, none of manners. But of the external form and its 
appendages, composed of undissolved chitine, we can often obtain views of beautiful 
clearness, given with a minute precision that we can seldom hope for from a living 
animal. For the object is perfectly still, and remains so as long as we choose, while it 
is generally feasible to make it revolve in various directions by producing mechanical 
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currents in the water, and so to examine its appearance in other aspects. Thus was this 
creature delineated, and I vouch for its accuracy so far as the details are given. 
The lorica seems (I can say no more) to be widely severed on the ventral aspect, and 
to end in rectangular points behind. The frontal hook appears normal.—P.H.G.] 
Length, to tip of spine, +} inch; of which the spine is about one-fourth. Habitat. 
Among conferve in tide-pools in the Firth of Tay (P.H.G.); rare. 





Genus METOPIDIA, Ehrenberg. 


[GEN. CH. Lorica wswally depressed, entire, with an opening at each end for the 
emission of the head and foot; frontal hood in form of a hook ; foot and toes as in 
Colurus ; eyes usually two. 

For reasons already given I include in this genus, not only the species so named by 
Ehrenberg, but also his genera Lepadella and Squamella; thus agreeing in principle 
with Dujardin (‘‘ Infus.” p. 632) while I cannot accept his details. They seem to fall 
into the same natural family as Colwrus; for though the prevailing plate-like form seems 
at first sight to differ greatly from the compressed Coluri, yet this form is not invariable, 
M. oxysternum and M., triptera presenting notable exceptions; while in the arched 
frontal hook there is a remarkably conspicuous feature in common. Some of the species 
are among the most familiar of Rotifera.—P.H.G.] 


M. LEPADELLA, Hhrenberg. 
(Pl. XXV. fig. 6.) 
Metopidia lepadella 6 C ; Ehrenberg, Die Infus. 1838, p. 477, pl. lix. fig 10. 


(SP. CH. Lorica oval, much depressed, evenly rounded above; its ventral plate 
shorter behind than the dorsal, and slightly excavate. 

That Ehrenberg’s Lepadella ovalis, Squamella bractea and S. oblonga, and Metopidia 
lepadella are but species of one genus, I cannot doubt, and even the specific differences 
between them are very evanescent. The number, and even the visibility, of the eye-specks 
vary in individuals, and cannot be trusted for diagnosis. The present is a common form 
in most fresh waters. The lorica in its dorsal outline, both longitudinal and transverse, is 
a segment of a circle, and the ventral is straight. Seen from above it is oval, pointed 
at both ends, and yet truncate; the ventral plate round behind, and so considerably shorter, 
and slightly emarginate for the emission of the foot. The frontal hood agrees with 
that in Colwrus, slightly protrusile, and is used for raking the rubbish among which it 
feeds. The ciliate face is almost prone, and the trophi can be brought to its surface. 

I think I have seen the male ; a minute creature, in form a very long cone, tapering 
to a-point, with two slender toes; in front, quite truncate, with a sharp horn projecting 
from its forehead. No organization was visible within, save two conspicuous clear vesicles, 
side by side in the middle of the body, not at all like oil-globules, being irregularly 
oblong : nor accidental, being found in each of a large number of individuals, seen at 
different times. A pair of fine lines ran far down the two sides of the body, and in the 
hinder part was a large angular web of thin yellowish tissue. Else the whole seemed 
structureless and of hyaline clearness. It contracted into a shorter oval figure—P.H.G.] 

Length. Of lorica, 5}, inch. Habitat. Fresh waters everywhere (P.H.G.). 


M. sourpus, Gosse. 
(Pl. XXY. fig. 11.) 
Metopidia solidus 4 * , : Gosse, Ann. Nat. Hist. 2 Ser. vol. viii. 1851, p. 201. 
[SP. CH. Lorica nearly circular, depressed, with a low rounded ridge above ; 
ventral plate commensurate with the dorsal behind, but deeply excavate ; dorsal having 
a submarginal line of corrugation. 
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This charming species, though in technical characters very similar to the preceding, 
is yet readily distinguished when once it is known. It is very much rarer, averages nearly 
twice its size, while its outline, in retraction, far more nearly approaches a circle. This, 
with its crystalline brilliance, recalls the lovely Pterodine, of which it is no unworthy 
rival; and its resemblance to them is much augmented by a delicate line of corrugations, 
which run round just within the margin, like the ‘‘millmg” withm a shilling. It 
was this feature that suggested the specific name, and no allusion to the adjective solidus. 
The arch of the lorica is much lower than in lepadella, especially towards the edge, 
while down the middle there runs a very low, rounded ridge. The fore and hind exca- 
vations are nearly as in lepadella. Besides the frontal hood, there is another clear disk 
which appears to protect the rotating cilia, and a transparent bulb is placed on each side 
of this, within each of which is seen a minute red eye, so that these organs are widely 
separated. 

Some curious facts connected with digestion were illustrated by mixing a little car- 
mine with the water. Particles were readily imbibed, and soon appeared as a red cloud 
in the fore part of the stomach. Presently this pellet passed into the upbent viscus at 
tlie bottom, which I supposed the intestine ; and a second pellet, swallowed at the same 
instant, took the vacated place. After an hour, the whole alimentary canal had assumed 
the appearance of fig. 11f, the supposed intestine being only a lobe or pocket of the 
stomach. The pellet No. 1 now moved rapidly down to the cloacal extremity of the 
twofold viscus, but, instead of being discharged, it swiftly passed up (as between the 
dotted lines) to its first position at the base of the stomach; then returned to the 
cloacal end, and quickly again mounted ; repeating these movements several times, till 
at length it coalesced with the second pellet. All the while the whole interiors of both 
chambers were full of an incessant quivering from the action of epithelial cilia. From 
all this, it really seems as if something analogous to rumination occurred in these minute 
creatures. The gastric glands and the lateral canals are very abnormal ; and the con- 
tractile vesicle is sometimes ample, sometimes totally wanting.—P.H.G.] 

Length, ;!, inch. Habitat. Walthamstow; Leamington; Birmingham; Woolston ; 
Dundee (P.H.G.). 


M. acuminata, Ehrenberg. 
(Pl. XXV. fig. 9.) 
Metopidia acuminata 6 : Ehrenberg, Die Infus. p. 477, Taf. lix. fig. 11. 


[SP. CH. Lorica ovate, ending behind in an acute point ; occipitally deeply notched 
between projecting spines ; the edges very thin. 

Besides the above peculiarities there is little to mark this obscure little species, which 
yet is amply distinct. When seen sidewise it has much likeness to a Colwrus, save that 
its form is flatter ; and the decurved frontal hood is more conspicuous. It is an eager 
and persevering feeder, raking with its hood-edge among the floccose,—P.H.G.] 

Length. Of lorica, 3, to 31, inch. Habitat. North London; Leamington; Sand- 


hurst (P.H.G.); very scarce. 


M. oxysTERNUM, Gosse. 
(Pl. XXV. fig. 8.) 


Metopidia oxysternon 6 ; 3 Gosse, Ann. Nat. Hist. 2 Ser. vol. viii. 1851, p. 201. 


[SP. CH. Lorica an ovate bor of tesselated surface ; with a thin ridge running 
down the dorsum ; venter with a similar medial ridge terminating abruptly in mid-lenath. 

This is a very curious form. It is a depressed rhomboid-oval, with a rather high and 
thin arched ridge running down the back from the bottom of a deep frontal sinus. The 
ventral surface is also ridged as far as the mid-length, where the ridge ends, like the 
sternum of a bird. Then the surface is deeply excavated, and again projects, forming a 
prominent sheath for the emission of the foot. The whole lorica is cut into facets, as 
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in Noteus and in many Anure@, and all minutely shagreened. The head is deep, form- 
ing three lobes, all ciliated. In retraction the two sides of the lorica close on each 
other, leaving within a large clear space, exactly as in many Coluri, to which a further 
resemblance is borne by the position and direction of the foot and toes; the former in- 
clined forward, and the latter bent abruptly backward. A rather small brain carries an 
eye as large as half the mastax (possibly two suffused, since in some specimens two are 
observed), pale but rich, transparent rose-red. In rotating a narrow, parallel-sided, 
truncate lip is seen thrust out in front, as in MW. triptera. The trophi are on the plan 
common in the Huchlanide, and neighbouring families. 

I first obtained the species in an ornamental water near London in 1849; recently 
in a ditch at Coffinswell, near Torquay, and in water from the Black Loch, Dundee, in 
company with cistes Stygis and C4. brachiatus. It is of lively manners.—P.H.G.] 

Length, ;4, inch. Habitat. London; South Devon; Dundee (P.H.G.): rare. 


M. RHOMBOIDES, Gosse, sp. nov. 
(Pl. XXY. fig. 10.) 


[SP. CH. Lorica rhomboid-ovate in outline ; dorsal surface tectiform, lower behiegd, 
ending in an obtuse point ; ventral surface flat. 

This seems to come between orysternum and triptera. The esophagus is long, and 
often thrown into curves. The gastric glands are peculiar, being placed at the ends of 
two long threads, probably tubular, which are seated on the corners of the stomach, the 
globular glands themselves being affixed to the lining of the lorica.—P.H.G.] 

Length, ;},; inch. Habitat. North London (P.H.G.): very rare. 


M. trptera, Hhrenberg. 
(Pl. XXV. fig. 7.) 
Metopidia triptera a C S 0 Ehrenberg, Die Infus. 1838, p. 478, Taf. lix. fig. 12. 


(SP. CH. Lorica nearly circular, as viewed dorsally, dilated into three wide, but 
thin, wings, one dorsal and two lateral. 

The aspect of this tiny living jewel, viewed dorsally, is almost exactly that of MZ. 
lepadella, and so it is if viewed sidewise. But an imstant turn, or a slight change of 
level, and the broad planes come into view, with an effect that surprises. Hach of these 
is, speaking loosely, a semi-oval, formed of two thin glassy plates, soldered into one for 
about half their width, then diverging to constitute, with the like structure of the vertical 
plate, a sub-cylindrical sheath, in which the organs and viscera are inclosed. The foot 
finds its exit by a sinus excavated out of the lower part of the cylinder, whose fore end 
is truncate for the extrusion of the head. This is surmounted by a broad chitinous 
hood descending in front to a sharp edge (as usual hook-lke in lateral perspective), quite 
distinct from the tripterous lorica, within which its base is slightly retractile. It is con- 
spicuous in all aspects. From above, the ciliate front, with its minute crimson eyes, one 
at each extreme lateral joint, is clearly discerned through its transparency. 

It is a most exquisite little creature, of crystal brilliance, and sprightly in manner, 
without being swift. It swims little, but scrapes and pokes in the parasitic floccose. 
Here, as it turns and twists deviously about, we see constantly changing aspects of the 
three shining planes, whose surfaces and edges are ever crossing each other, all visible 
through each other, from their perfect translucency. Thus, though the difficulty of 
resolving the organic details of the active atom is augmented rather tantalisingly, one 
cannot but be charmed by the beauty and variety displayed. I have seen one, slowly 
gliding in a straight line, go on revolving on its axis, bringing the six surfaces into view 
in quick succession, with a striking effect. On another occasion one came sidling up to 
a noble Huchlanis. The contrast, and yet the resemblance, was curious; the one could 
have lain comfortably within the ample mastax of the other.—P.H.G.] 

Length, ;}, inch. Habitat. Sandhurst (Collins) ; Woolston; Dundee (P.H.G.): rare. 
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M. practga, Ehrenberg. 
Squamella bractea . . 5 Ehrenberg, Die Infus. p. 480, Taf. lix. fig. 16. 


(SP. CH. Lorica oval, much depressed, its front deeply excavated especially on the 
pectoral side; dorsal plate ending behind in two minute projections ; ventral deeply 
excavate ; eyes four. 

The differences perceptible between this and lepadella are exceedingly small; the 
four minute eyes, set in square, are very rarely discerned ; but I have seen them. One 
deposited an ephippial egg, clothed with very long spines, while under my observation. 
PEGs 

Length. Of lorica, 5}, inch. Habitat. Pools and infusions ; common (P.H.G.). 





Genus MONURA, Ehrenberg. 


(GEN. CH. As Colurus, but the toe is a simple style. 

It is mainly in deference to the great Prussian zoologist, that I retain the generic 
distinction between this and the preceding group. With the recollection that in C. leptus 
I can discern no trace of a medial depression in the toe, that in C. amblytelus there is 
the depression, which I have never seen separated, that in C. caudatus there is the de- 
pression apparently as inseparable, which, yet, on occasion, palpably opens and expands ; 
to build a genus exclusively on this condition of the toe is most precarious.—P.H.G.] 


M. coturus, Ehrenberg. 
(Pl. XXVI. fig. 7.) 
Monura colurus 6 . o : Ehrenberg, Die Infus. 1838, p. 474, Taf. lix. fig. 4. 


[SP. CH. Lorica ovate, much compressed, highest at the front, with the hind ends 
rounded ; eyes two, approximate. Marine. 

Viewed vertically this animal has the form of a mussel, gaping widely all along the 
venter and around each extremity, with no sensible change of outline for the emission 
of the foot, and hinged only along the middle of the dorsum. In a lateral view the 
lorica forms the half of a very long ellipse, flattened ventrally, obtuse behind, thence 
gradually rising till it is highest at the front, whence it descends in a bold curve to 
rejoin the belly side. Thus the outline is markedly different from that which is charac- 
teristic of Colurus, though the difference depends on minute peculiarities. 

The round anteriors of the valves are, often and long, firmly appressed (fig. 7a), the 
whole head and viscera being far withdrawn, and a wide hyaline space left, within 
whose edge a very delicate corrugation marks the line of mutual contact. At intervals 
the valves part, and a head is protruded, armed with long and coarse cilia, and oyer- 
arched by a conspicuous frontal hood. This has the unusual appearance of a wide veil 
of exceeding tenuity, strengthened by an acute taper hook of chitine running through its 
medial line. Under the base of this organ are seen two brilliant crimson eyes, 
moderately near each other. Slight indications of a manducatory apparatus are seen, 
and occasionally the globose form of the mastax ; but all so evanescent as to defy defi- 
nition. A large sacculate stomach, divided by constriction from a still ampler intestine ; 
an ovary and a small contractile vesicle, with the cloaca at the dorsal base of the foot, 
are all normal. The foot itself is prominent, moderately thick, of three long, well- 
marked joints ; the toe, a single, long, acute style, thick at base, and suddenly diminish- 
ing in its dorsal outline, has the remarkable peculiarity of being as flexible and elastic 
as whalebone. The extruded foot and toe are two-thirds as long as the lorica. 

I first met with this species, congregating in great numbers around my marine 
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aquarium, in September 1854. Its manners agreed with those of the larger Coluri, 
shutting itself within its valves, and that so stubbornly, as to die rather than open 
them. Lately I have received specimens from Mr, Hood, found in marine tide-pools in 
the Firth of Tay; and have taken many in Torbay. 

Length. Of lorica, ;1, inch ; of foot and toe, ;4,, inch; total extended, 1, to 54, inch. 
Habitat. Marine pools in Forfarshire and Devonshire ; domestic aquarium (P.H.G.). 

Very recently specimens of what I suppose M. dulcis, Khr., have been sent me, 
from fresh water, by Mr. Lord of Rawtenstall. The lorica is acute, instead of obtuse, 
behind.—P.H.G.] 





Genus MYTILIA, Gosse, gen. noy. 


(GEN. CH. Body ovate ; lorica as in Colurus, but the head and neck habitually 
protruded, as well as the whole foot ; no frontal hook.—P.H.G.] 


M. TaviIna, Gosse, sp. nov. 
(Pl. XXVI. fig. 8.) 


[SP. CH. Eyes two, frontal, wide apart. Marine. 

The lorica is essentially similar to that of Colurus (though the facies of the animal 
is quite different), being a shell of two lateral valves, like that of a mussel, unbroken 
on the dorsum, descending on each side, and open all along the venter. Behind they 
are patent, where the thick foot emerges ; but their edges approach, or even oyerlap, as 
in Pterodina, at the pectoral front. A massive head, and an equally thick, distinct neck, 
both about equal to that part of the trunk that adjoins them, are normally projected 
from the lorica, and not, as in Colwrus, concealed between the valves. As there is, 
moreover, no trace of the hood, or hooked plate, that shields the face in kindred forms, 
the difference of aspect is very marked, and one of the Iloricate forms is involuntarily 
suggested.! This is augmented by the circumstances, that the foot is long and thick, 
especially at its base, that it tapers there gradually from the thickness of the trunk, and 
that it is habitually carried in the line of the body. Whereas, in Colwrus and Monura, 
it is much smaller than the visible body, is usually projected at a sensible angle, and 
appears to come out between the ventral edges of the valves. The lorica, too, is of 
much less depth in proportion to its length; for, whereas, in Colwrus the depth to the 
length may be about 2: 8, in Mytilia it is about 2:5. It is obliquely truncate at the 
hind margin, the lateral edges diverging thence till they meet at the pectus. The body, 
which is arched on the dorsum, diminishes along the lumbar line, and forms a minute 
conical projection, representing a true tail, behind which the cloaca opens, whence the 
foot proceeds, in a similar ratio of diminution and in the same line, for a considerable 
length, terminating in two stout pointed toes, often jerked widely apart. Hach is per- 
meated by the usual mucus-gland, long, thick, and clavate. The internal structure is 
with difficulty defined. The extreme restlessness of the creature, combined with its 
minuteness, renders an examination during life almost impossible ; and, after death, the 
outlines of the delicate organs become blurred, and soon obliterated. I believe I have 
perceived, on repeated occasions, and in many specimens, two minute eye-specks at the 
front, rather wide apart. The mastax is comparatively large, and the trophi normal 
(as in fig. 8c). But the whole interior is almost opaque from granulation, and so, very 
difficult to penetrate. 

It is a pretty little creature, sprightly and attractive, with much in its manners and 
ways that reminds us of its kindred Coluri, one of which, C. amblytelus, is its constant 


1 T cannot avoid a lurking suspicion that under Ehrenberg’s figure of Distemma marinum may haye 
lain Mytilia tavina, notwithstanding discrepancies. 
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associate. The species is another of the discoveries of Mr. Hood, of Dundee. He finds 
it in sea-water, and has sent me many specimens in vigorous health.—P.H.G.] 

Length, ,1, to 74, inch; width and depth equal, about ;}, inch. Habitat. Tide- 
pools at the mouth of the River Tay (J.H.); and in Torbay (P.H.G.). 





Genus COCHLEARE, Gosse, gen. nov. 


[GEN. CH. Lorica not half the length ; foot long, annulate ; toes two, furcate. 

The two species which I include in this genus are minute and inconspicuous, but 
peculiar. The lorica is quite a subordinate feature, the parts behind this greatly deve- 
loped into what appears a very stout and long foot, of many annulose joints, terminated 
by two minute toes, on which the creature usually elevates itself, and turns as ona pivot. 
Both the species are lacustrine.—P.H.G. ] 


C. STAPHYLINUS, Gosse, sp. nov. 
(Pl. XXVI. fig. 9.) 


[SP. CH. Lorica hemispheric. 

The integument is wrinkled irregularly, and scarcely firm enough to be called a lorica. 
It is nearly circular in outline, arched dorsally, and flat ventrally, abruptly attenuated to 
the stout and long foot of four distinct joimts, ending in what looks like two acute toes 
soldered together, frequently turned up in a threatening manner. Eyes and internal 
organs dim and uncertainly discerned. I have found but one specimen, in a dyke near 
Stratford, in 1851.—P.H.G.] 

Length, ,} inch; width, 5}, inch (P.H.G.). 


C. TURBO, Gosse, sp. nov. 
(Pl. XXVI. fig. 10.) 


[SP. CH. Lorica three-sided. 

The form of the lorica may not be constant, yet the facies of this differed so much 
from that of the preceding, that, until we have more knowledge, it is well to treat them 
as distinct. The flexible lorica is nearly parallel-edged, but rises to a dorsal angle, like 
a roof; yet each of the sloping lateral surfaces consists of two planes, very slightly in- 
clined to each other. The head appears as if it had a broad hood like that of Stephanops 
chlena, but flexible, for sometimes a lobe of it flaps inward. The front is formed of 
two half-cones, ciliated on their inner faces, which approach and recede at will, making 
two vortices. A large occipital brain bears a red eye near its pomt. The toes are dis- 
tinctly furcate.—P.H.G.]} 

Length, =}, inch; width, ,}, inch. Habitat. Black Loch, near Dundee (P.H.G.). 


Family XVII. PTERODINADA. 


Lorica entire, various; corona and ciliary wreath those of the Philodinade ; trophi 
malleo-ramate ; foot wholly retractile, transversely wrinkled, jointless, toeless, ending in 
a ciliated cup ;—or foot absent. 

This is a singular group of Rotifera. Unlike all other loricate free-swimmers, Ptero- 
dinad@ possess a corona of a Bdelloidic, and trophi and foot of a Rhizotic type. The 
corona is that of Philodinada, the trophi are those of Melicerta, while the foot (when 
present) would be very like that of Gcistes serpentinus, but for its extremity. The two 
genera of which the family consists differ in the shape of the lorica, and in the foot. 
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In Pterodina the lorica consists of two delicately thin, and nearly flat plates, 
soldered together at their edges; in Pompholyx it is continuous, flask-shaped, and 
without edges. In the former the ventral plate is perforated for the emission of a long, 
wrinkled, toeless foot ; the latter is footless. 


Genus PTERODINA, Ehrenberg. 


GEN. CH. Lorica entire, greatly depressed, of two oval, but nearly circular plates 
soldered together at their edges ; foot wholly retractile, transversely wrinkled, jointless, 
toeless, ending in a ciliated cup. 

The species of this genus differ from each other chiefly in the flexibility, shape and 
adorning of the lorica. In all, the corona consists of two circular lobes, whose ciliary 
wreaths, seen from above, present as perfect an appearance of two revolving wheels as in 
Philodina or Rotifer. The cylindrical foot is encircled by deep constrictions, which 
cease abruptly at some distance from its free end, and is remarkable not only from its 
being the foot of a fixed Rotiferon, but also from its ending in a richly-ciliated hemi- 
spherical cup. There are, too, some other points common to all the species, that deserve 
notice. The salivary (?) glands on the esophagus are very numerous, and the gastric 
glands are of unusual length and shape. They are attached to the junction of the 
cesophagus and stomach by long tapering stalks; and, crossing the lorica transversely, 
are fastened to the dorsal surface by their broad ends. Between these attached ends 
of the gastric glands, and the lowest portion of the head, lie curiously-scalloped folia- 
tions (of a delicately blue-tinted substance) of which it is difficult to say whether they 
are continuous with the gastric glands, or are expansions of the lobed masses investing 
the base of the head, or are something analogous to the floccose ribbons which in so 
many Rotifera surround the lateral canals. They are very conspicuous in P. patina, 
but only faintly visible in P. valvata; and the upper portions of the lateral canals, 
with the attached vibratile tags, lie across them.! The contractile vesicle appears 
to be absent. The longitudinal muscles are coarsely striated, and the two eyes are 
distinct, colourless, transparent spheres resting on ruby pigment. I failed to find any 
dorsal antenna, but the dorso-lateral antenne lie with their rocket-shaped heads close 
to the surface of the lorica near its edge at about one-third of the semi-circumference 
from the top. 


P. patina, Ehrenberg. 
(Pl. XXVI. fig. 11.) 


Pterodina patina . : Ehrenberg, Die Infus. 1838, p. 517, Taf. Ixiv. fig. 4. 
3 4 2 Eckstein, Sieb. w. Koll. Zeits. xxix. 1883, p. 401, Taf. xxvii. fig. 59. 


SP. CH. Lorica inflexible, nearly circular, stippled just within the edge, especially 
on its upper third ; bosses absent from the lorica; gastric glands with broad, lobed ends. 
Lateral foliations very conspicuous. 

This is the common species; but, though no rarity, Miller has rightly described 
it as ‘‘ Animalculum erystallinum, splendore nulli secundum ”’; for it is a lovely crea- 
ture. The dorsal and ventral plates are pressed close together into a glassy shield of 
marvellous thinness. The former is more or less roughened round the edge; and, about 
the level of the mastax, this roughening spreads inwards to some distance. Occasionally, 
too, I have met with specimens in which there were faint traces of bosses, at irregular 
intervals, within the edge; but usually these are absent. A side view enables one to see 
that the ventral plate bulges out along the longitudinal axis, so as to form half of a 
hollow cone, whose broad end is forward, and whose point lies on the ventral surface at 


1 Mr. Gosse differs from me concerning the use of the “gastric glands’’; the presence of the 
vibratile tags; the structure of the foliations; and, generally, concerning the Branchial System in 
Pterodina. His account of this structure will be found in the Appendix. 
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a distance of about one-third of the axis from the edge of the lorica. From the broad 
front opening the head protrudes; and here the cone is slit down a little, and the flaps 
rounded off, to give the head a freer passage. When the head is withdrawn, the flaps 
are drawn by muscles close together, up to the under side of the dorsal plate. Just 
below the pointed end of the conical hollow, there is a circular opening in the ventral 
plate, through which the foot can be protruded or withdrawn. The gastric glands are 
very conspicuous. ‘They are unusually long pear-shaped bodies, stretching from the top 
of the stomach at right-angles to the animal’s length, and having their broad heads 
fastened to the inner lining of the lorica. Round these points of attachment spread out 
wide foliations of a filmy substance, curiously and deeply scalloped, and passing upwards 
towards the head, and outwards nearly to the edge of the shield. It is not easy to see 
either the lateral canals or the vibratile tags, as they are often obscured by other organs. 
Lately, however, I succeeded in holding a P. patina firmly down in a clean drop of 
water, without hurting it; and, as its head moved backwards and forwards, I could see 
one of the thick, striped, longitudinal muscles bend aside, and permit a view of two 
vibratile tags, as well as of the lateral canals to which they adhered. The former lay 
about midway between the gastric gland and the bottom of the head; while the latter 
sloped upwards and inwards, towards the funnel in which the head moved, and were cut 
off abruptly below by the edge of the gastric gland, at about its middle point: I could 
see no trace of a contractile vesicle. Two pear-shaped glands are attached by long 
stalks to the esophagus just below the mastax, and lower down is a cluster of similar 
glands crowding round the spot where the wsophagus enters the stomach. The 
stomach and intestine lie usually side-by-side, and distinctly separate. The latter no 
doubt discharges through a cloaca at the root of the foot, on its dorsal side, just where 
it issues from the circular opening in the ventral plate.! 

Length. Of lorica,,1.inch. Habitat. Clear ponds and ditches: tolerably common. 


P. vanvata, Hudson. 
(Pl. XXVI. fig. 18.) 
Pterodina valvata . ‘ ; - Hudson, Mon. Micr. J. vol. v. 1871, p. 25, pl. xxii. 


SP. CH. Lorica capable of being folded down on each side, nearly circular, smooth ; 
bosses stwdding the edge at regular distances ; gastric glands very long, club-shaped, 
with rounded ends. Lateral foliations inconspicuous. 

I found P. valvata at Abbot’s Pond, near Clifton, in the summer of 1871. It was in 
great abundance, and in company with P. patina; and in captivity it increased so 
amazingly, that the glass sides of my aquarium were frosted with the adhering Rotifera. 
The lorica is remarkably transparent, and is ornamented within its edge with ten bosses, 
which add greatly to its beauty. When the two species are present together, the differ- 
ence between them is recognized at a glance; for, delicate as P. patina is, P. valvata 
far surpasses it in filmy transparency. While watching some of the new Pterodine, I 
was surprised to see one of them sailing by with its lorica folded down (fig. 18a) like the 
flaps of a Pembroke table : 2 its outline was so altered that it scarcely seemed the same 
animal. This curious infolding of the lorica is due to the contraction of two con- 
spicuous transverse muscles, which do not necessarily act together ; as a friend, who was 
watching with me, saw some specimens with only one side folded at a time. 

The gastric glands have not such broad heads as those in patina, and are altogether 

’ Herr Eckstein (Joc. cit.) says that the foot is not an organ of prehension, but is the intestine, the 
ciliated cup being the cloaca. He does not, however, state that he has ever seen the feces discharged 
through the foot; and, indeed, such a statement would seem incredible. Mr. Gosse, however, has 
witnessed the fecal discharge, and says: ‘‘ As well as I could see, it takes place at the upper side of the 
orifice through which the foot protrudes, projected in a strong current, and not immediately diffused.” 

* [As a rule the folding of the valves is somewhat rarely performed. I have observed, probably, 
hundreds at various times, and I think I have not seen half-a-dozen folded.—P.H.G,} 
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narrower. The foliations are so slight as to permit the lateral antenne with their 
nervye-threads to be easily seen. Their rocket-shaped extremities lie close to the lorica, 
not far from its edge, and between the first and second bosses on either side: they are 
therefore, in an unusually forward position. The lateral canals can also be traced, 
in many conyolutions, from the lower part of the head, to the point where they are 
abruptly cut off by the gastric glands. In young specimens, in which the ovary is a 
small, transverse, pyriform sac, and so does not obscure the view, they are seen again 
below the gastric glands on either side of the stomach; and, passing behind it, appear to 
end below it on either side, in small pear-shaped expansions. I could never find any 
contractile vesicle; but, under favourable conditions, I have seen three pairs of 
vibratile tags: one a little above the heads of the gastric glands, one on a leyel with 
the middle of the stomach, and one not far from the pear-shaped sacs in which the 
lateral canals seem to end. 

Length. Lorica, ;3, inch. Habitat. Abbot’s Pond, Clifton (C.T.H.) : not common. 
Abundant near Torquay (P.H.G.). 

I met once with an empty lorica (Pl. XXVI. fig. 17) which I suppose to be that of 
Ehrenberg’s P. elliptica. It came from a pond in Sutton Park, Birmingham. 


P. mucronata, Gosse, sp. nov. 
(Pl. XXVI. fig. 15.) 


[SP. CH. Lorica usually circular; dorsal plate furnished with an acute mucro 
projecting from its front. Lacustrine. 

In April 1885, associated with P. patina and P. valvata, which were swarming in 
one of my window reservoirs, I first met with this very pretty form. It never became 
very numerous; but, in the course of a few weeks, during which I was paying special 
attention to the genus, I met with more than thirty examples. The thought occurred 
that it might be the young condition of one of its larger fellow-species ; and, if so, valvata 
would be the more probable. Yet I have found the young of valvata no larger than 
mucronata, but with no trace of the mucro: and I have seen a nearly mature egg in 
mucronata, which, though not conclusive, augments the probability of adult condition. 
On the other hand, slight unevenness of frontal outline is not rarely discernible in adult 
specimens of both the larger species. The matter is still swb judice ; but for the present 
mucronata seems worthy of specific rank. 

The lorica has not only the intra-marginal granulation of its fellows, which gives 
them so elegant a resemblance to a new silver coin, but is shagreened or studded with 
close-set rugosities over the entire surface of the dorsal plate, so delicate, however, 
that the hyaline transparency is not interrupted. What I consider the branchial organs 
are small; the efferent lobe, answering to the pyriform (gastric gland), is generally 
inconspicuous, and the afferent tubes are clustered in form of a cone around the base of 
the sub-horizontal muscle. I have not satisfactorily observed the existence of eyes. 
The pair of diagonal muscles is unusually well-developed. The lorica has about two- 
thirds of the diameter of valvata.—P.H.G.] 

Length. About 4, inch. Habitat. A domestic aquarium (P.H.G.): rare. 


P. cuyprata, Hhrenberg. 
(Pl. XXVI. fig. 14.) 
Pterodina clypeata ° © Ehrenberg, Die Infus. 1838, p. 518, Taf. Ixiv. fig. 6. 
[SP. CH. Lorica elliptical, truncate at each end; coronal disks widely separated. 
Marine. 


I first formed acquaintance with this attractive species in July 1850, in sea-water 
from the Essex coast; and lately it has been sent me in abundance by Mr. Hood from 
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the Firth of Tay. I have been able to preserve it in health for many weeks in phials of 
sea-water. Its ovate outline well distinguishes it from lacustrine forms; and this out- 
line is subject to some variation by the action of a stout transverse muscle-band across 
the venter, drawing together the two sides ; the medial length of the ventral plate being 
membranous and flexible, and the pectoral edge being cleft and overlapping. It is well 
suited for illustrating the branchial system. The plexus of the anastomosing afferent 
tubes is wide and particularly clear, and seems to be distributed on all sides of the great 
funnel. And the union of these can be readily traced into a large sac, which (placed on 
the ventral surface) presently bends dorsum-wards into a great pyriform vessel (as in 
P. valvata) on each side, and so pours its deoxygenated water by a slender duct into the 
esophagus. The abdominal viscera are rather small. The long and flexible foot appears 
to be furnished with a central piston which protrudes and retracts its ciliated end ; this 
is endowed with considerable power of adhesion.—P.H.G.] 

Length. Head and foot extended, ,~, inch. Width, 54; inch. Habitat. Among 
conferve in tide-pools ; mouth of the Naze, and of the Tay (P.H.G.): not rare. 


P. TRUNCATA, Gosse, sp. nov. 
(Pl. XXVI. fig. 16.) 
Pterodina elliptica 0 5 : Gosse, Ann. Nat. Hist. 2 Ser. vol. vili. 1851, p. 2038. 


(SP. CH. Lorica ovate, somewhat pointed behind, the occipital edge abruptly trun- 
cate and slightly notched, the pectoral widely cleft. Lacustrine. 

I know this from a single specimen only, which I took in the autumn of 1850, in 
the expanse of water locally known as the Black Sea, at Wandsworth. My study of it 
is imperfect ; for though it rotated freely, I was called away before my observation had 
proceeded far, and when I returned it was retracted and soon died. The eyes are small, 
remote, and almost colourless. The extrusile foot, the trophi, the digestive apparatus, 
the pair of diagonal muscles, and (so far as seen) the plexus of branchial tubules on 
each side, were all generally normal.—P.H.G.] 

Length. Of lorica, +}, inch. Habitat. A lake near London (P.H.G.): very rare. 





Genus POMPHOLYX, Gosse. 


(GEN. CH. Lorica entire, bottle-like ; foot wanting; two frontal eyes; corona 
double behind, united before ; eggs attached after extrusion. Lacustrine. 

Two species, so far as we know, compose this genus; both small, obscure, and rarely 
seen. The one was found by myself in 1850; the other by Mr. Bolton in 1884.—P.H.G.] 


P. COMPLANATA, Gosse. 
(Pl. XXVIL. fig. 1.) 
Pompholyx complanata : 6 Gosse, Ann. Nat. Hist. 2 Ser. vol. viii. 1851, p. 203. 


[SP. CH. Lorica two-sided, nearly circular, with rounded edges ; occipital edge 
obtusely pointed, pectoral edge notched. 

The form is that of a round flat scent-bottle. The corona is composed of two disks, 
resembling those of a Bdelloid, but united in front, with a deep occipital sulcus, wherein 
an antenna protrudes. The eyes are placed one on each side of this sulcus, large, 
globular, ruby-red, and highly refractile. The jaws and alimentary canal seem of the 
Pierodina pattern, but the minuteness of the animal precludes definite observation. 
The cloaca appears at the end of the lorica, as a round orifice, with a slightly raised 
edge around it. Yet the great size of the egg suggests either that this orifice must be 
expansible, or that there must be a separate duct. 


In manners it resembles the Pterodine ; but it revolves as it goes like the Anuree. 
12 
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It is somewhat slow of motion. The medial line of the venter is a salient angle; and 
this has a curious effect as the creature revolves.—P.H.G.] 
Length. Of lorica, ;4, inch. Habitat. Pond at Lower Clapton (P.H.G.). 


P. suncata, Hudson. 
(Pl. XXVIL fig. 2.) 
Pompholyx sulcata  . 5 A Hudson, J. Roy. Micr. Soc. 1885, p. 613, pl. xii. figs. 7, 8. 


SP. CH. Lorica entire, divided into four convex lobes, by four longitudinal 
furrows. 

The lorica of this species is very unlike that of Mr. Gosse’s P. complanata. In the 
latter the dorsal and ventral surfaces are so compressed that they are slightly concave, 
while in the former both these surfaces are sharply convex, and so are the connecting 
lateral surfaces. A transverse section, consequently, consists of four segments of circles, 
as shown in fig. 2b. It is easy to obtain this view, as well as a good sight of the corona 
with its two wheels and red eyes, for the animal is fond of swimming upright close to 
the cover-glass, or of exploring the bottom of the live-box, head downwards. I had little 
opportunity for studying the creature, but I noticed that the lorica had an aperture in 
its lower, pointed, and somewhat curved extremity. 

I am indebted to Mr. Bolton for this pretty little Rotiferon, which he discovered in 
company with Conochilus dosswarius in the summer of 1884. 

[A curious habit which this genus has in common with Brachionus is that of carrying 
the eggs, after they are successively discharged, until the young burst the shell. These 
are nearly circular (absolutely so as often presented to the eye), very large in propor- 
tion to the animal, each connected by a highly elastic thread to the hindmost part of 
the lorica, between its two terminal points. This thread can be lengthened or shortened 
at the will of the animal, and this in a surprising manner ; for by very careful observa- 
tion I perceived that, in elongating, the slender elastic thread was actually projected, the 
ege of course being inert, and nothing pulling or even touching it. And to a surprising 
extent; for I have seen the thread to equal in length the longer diameter of the egg. 

The front edge of the lorica rises to a rounded projection dorsally, and two of less 
elevation laterally ; these latter appear to be separated by a shallow sinus pectorally. 
The mastax is small, the trophi formed on the pattern seen in Pterodina, an incus with 
small fulerwm and quadrantiform rami, and with obsolescent mallet. I have seen re- 
traction of the anterior parts to such an extent that the foot of the imcus was very 
nearly at the bottom of the visceral cavity.—P.H.G.] 

Length, ;}, inch. Habitat. Near Birmingham (T.B.): rare. 


Family XVII. BRACHIONIDA. 


[Lorica box-like, open at each end, generally armed with anterior and posterior 
spines ; foot long, excessively flexible, wholly retractile, wrinkled, ending in two toes. 


Genus BRACHIONUS, Ehrenberg. 


GEN. CH. Lorica without elevated ridges, gibbous both dorsally and ventrally ; 
foot very flexible, uniformly wrinkled, without articulation, toes very small. Lacustrine 
and marine. 

This genus contains Rotifera mostly of large size and of showy appearance, being 
inclosed in glassy shells of regular outline, adorned with symmetrical projections, and 
always presenting a broad surface to observation. They have been favourites with 
observers from the dawn of microscopy; and they are still. Fortunately most of the 
species are common and easily accessible. The form of the foot is peculiar; it is a long 
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and thick muscular tube, very transparent, covered with minute and close wrinkles, full 
of muscles, which admit of rapid protrusion and retraction, and of motion in all diree- 
tions, with amazing flexibility (so that I have actually seen it tied in what, for the 
moment, looked like a knot!). The toes,—so small and apparently feeble,—have con- 
siderable power of grasping. They are sometimes used as a pivot on which the animal 
revolves. The mutual relations of the sexes are very distinct ; as I have shown in detail 
in my Memoir “‘On the Diccious Character &c.” (Phil. Trans. 1856). The female 
carries the excluded eggs attached to her body till they are hatched. 

The distinction of the species rests mainly on the number, dimensions, and relations 
of the spines. Yet recent observations on B. pala throw doubt on the validity of such 
characters.—P.H.G.] 


B. pata, Ehrenberg. 
(Pl. XXVII. fig. 3; and Pl. XXVIII. fig. 3.) 


Brachionus pala . 5 a 3 Ehrenberg, Die Infus. 1838, p. 511, Taf. Ixiii. fig. 1. 
s amphiceros F ‘. 5 Die Infus. 1838, p. 511, Taf. Ixiii. fig. 2. 
06 polyacanthus . : Cohn, Sieb. w. Koll. Zeits. Bd. xii. 1863, Taf. xxii. fig. 4. 
i amphiceros . “ Plate, Jenaisch. Zeits. f. Natur. 1885, p. 65, Taf. ii. figs. 22-24. 


SP. CH. Lorica thin, smooth, transparent ; with four, long, sharp, occipital spines. 

B. pala has a colourless, smooth and transparent lorica, armed with four long spines 
in front, but unarmed and rounded off behind. The lorica is flexible, and generally 
dragged-in a little on either side, round the attachments of the long dorsal muscles. 
The opening for the foot is a mere slit, through a pap-like protuberance at the end of 
the lorica; and its sides can be brought close together when the foot is withdrawn. The 
animal’s internal organization is very ike that of B. rwbens, which has already been so 
fully described in Chapter I. that, beyond a reference to Pl. A, vol. i., and Pl. XX VII. 
fig. 3, only a few points require notice. The mastax is very large ; and so are the trans- 
parent vesicles which are seated on it on the ventral side, and may possibly be salivary 
glands. By transmitted light they show only two curved lines (their outer bounding 
walls) rising from the mastax to the head. The gastrie glands are stalked, as in B. 
rubens, but the stalks are generally hidden behind the broad triangular ends of the glands.! 
The vascular system is very conspicuous, and the five tags on each side can be readily 
found. I once obtained an admirable view of the top of a vibratile tag, which was 
pointing up the microscope. It was not at all like that of Huchlanis dilatata given by 
Dr. Plate, and taken from the same point of view. Dr. Plate figures the summit of the 
tag as an oval with pointed ends. I found that of the lowest tag of B. pala to be a thin 
straight edge, like that of a chisel. If there be an aperture there, it must be extremely 
narrow. As the animal moyed, the tag turned too, so as to present also the two charac- 
teristic appearances given in Pl. XIII. fig. 30. 

Along with the undoubted specimens of B. pala were a good many of what appeared 
to be Ehrenberg’s B. amphiceros, with two short thorn-like spines on the lumbar 
regions, and two others still smaller, one on each pap-like protuberance by the foot 
(fig. 8c). Ehrenberg says that B. amphiceros differs from B. pala in its smaller size, in 
having no coronal styles, in having four sharp posterior spines on the loriea, in lacking 
side muscles in front, and in having four vibratile tags stead of three. Moreover he 
says that he could not find a dorsal antenna. Now I carefully examined these speci- 
mens with four posterior spines, and found them to be of the same size as B. pala, with 
styles on the corona, with side muscles in front, and possessing a large dorsal antenna. 
In fact they were the exact counterparts of pala. I may add, too, that both those which 
had, and those which had not posterior spines, showed, under favourable circumstances, 
five vibratile tags on each side. Nor is this all: for I found some specimens with two 

‘ The lower ends of these glands are tied to threads, which are attached to the lorica just above the 
heads of the lateral antennm, and at their other extremities to the stomach. Mr. Gosse discovered 
and drew this arrangement, as well as the lateral antenna themselves, in 1850. 
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lumbar spines but none on the foot-paps (fig. 8d), and others with spines on the foot- 
paps but none on the lumbar regions (fig. 8c); and, in all, the size and structure were 
the same. From this I conclude that Ehrenberg’s B. amphiceros is only a variety of 
B. pala. [As is also, I have little doubt, my B. don (‘‘ Ann. and Mag. N. H.” Sept. 
1851.—P.H.G.] The lateral, or lumbar-spines are very variable, and occasionally reach 
an extravagant length, as shown in Pl. XXVIII. fig. 8, where they are nearly as long as 
the body of the lorica. In this specimen the spines were hollow nearly to their ends, and 
were, in fact, true prolongations of the body-cavity. They were, too, as flexible as the 
lorica, so that they could be brought all four together at the tips, or even crossed. 
Length. Lorica, 7; inch. Habitat. Ponds and ditches: common. 


B. porcas, Gosse. 
(Pl. XXVIII. fig. 4.) 


Brachionus dorcas A : 5 Gosse, Ann. Nat. Hist, 2 Ser. vol. viii. 1851, p. 203. 
” ” : . : » Phil. Trans. 1857, pl. xv. figs. 15-19. 


[SP. CH. As B. pala; but the occipital spines longer and more slender; and the 
antlers curved forward ; pectoral edge wndulate, with a central notch. 

This, too, may possibly prove only a variety of pala; but the appearance of the 
antlers struck me as unique ; particularly the elegant sinuous curvature, like that of the 
horns of the Gazelle Antelopes, which suggested the specific name. I had ample 
opportunities of studying it in both sexes, and in all ages, from Forest-school Pond at 
Walthamstow, in 1850; but I have not met with it since. The figures, in which I have 
delineated its anatomy in detail, will render much description needless. I could find no 
contractile vesicle in any specimen, but distinctly traced the lateral canals of each side 
to a common termination at the cloaca. An excellent sight of one of the vibratile tags, 
endwise, showed these organs to be attached by a very minute papilla, and to be flattened 
on two opposite sides (as at fig. 4d). The parent carries her eggs after exclusion.— 
P.H.G.] 

Length. Of lorica, 2, inch; width, J; inch. Habitat. Walthamstow (P.H.G.): 
rare. 


B. urcronaris, Ehrenberg. 
(Pl. XXVII. fig. 6.) 
Brachionus urceolaris . 5 5 Ehrenberg, Die Infus. 1838, p. 512, Taf. Ixiii. fig. 3. 


(SP. CH. Lorica with six straight occipital spines and a deep sinus in the middle ; 
the pectoral edge rising slightly to the middle, whichis slightly excavate : orifice for the 
foot bounded by two papille. 

We have now species whose front is armed with six spines, usually low, but variable 
in height. In the present each spine is the origin of a shelly ridge, which runs for some 
distance down the lorica. Viewed dorsally, its outline is that of an elegant rounded 
cup; but, laterally, the occipital spines, and the gibbous dorsum descending below the 
flatter venter, destroy the resemblance. A round, or sub-square, orifice gives emission to 
the very agile wrinkled foot, as rapidly retracted. The lorica is somewhat scabrous. 
The internal organization is that common to the genus. The lateral canals begin at the 
highest point of the head-funnel, at the bases of the lateral spines. They pass down 
into close contact with the gastric glands, each of which is of great size and of retort- 
shape,! and each canal has at that contact a dilatation into an oblique plexus. Before 
it reaches its end, it is tied to the lorica, and makes an abrupt angle, to join the con- 
tractile vesicle at the very neck of its discharge. 

Females carry, attached to the base of the foot, many small eggs which produce 
males, or few large eggs which produce females. (Phil. Trans. 1856, pl. xv. figs. 3-5 ; 


‘ In one specimen the gastric glands evidently merged into the substance of the lateral canals. 
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where the species is named rubens.) The eye consists of three cells of ruby crimson, 
from the edges of each of which, under sunlight, brilliant reflection is seen—P.H.G.]. 

Length. Of lorica, J, inch ; total, foot and head extruded, 4,inch. Width ;}, inch. 
Habitat. Ponds and ornamental waters near London; Birmingham (P.H.G.): rather 
uncommon. 


B. nuBENS, Ehrenberg. 
(Pl. XXVIL., fig. 5; and Pl. A.) 
Brachionus rubens . . : Ehrenberg, Die Infus. 1838, p. 513, Taf. Ixiii. fig. 4. 


[SP. CH. Nearly as the preceding, but the occipital spines have the form of saw- 
teeth, sloping inward ; and of the pectoral edge the central elevation is more marked. 

I have strong doubts whether B. wreeolaris and B. rubens are specifically distinct. 
Very different individuals may, indeed, readily be presented; but a series do certainly 
run into each other. Considering them for the present as distinct, I refer to the figs. 
on Plate A, and its explanation, in which it has been selected for illustration as typically 
representing the organization of the whole class. In examples which we may call more 
characteristically rwbens, we may see the gastric glands in a very peculiar condition ; 
each consisting of two sacs, quite distinct, each separated by a long duct, and the inner 
one leading by a duct to the esophagus, while the outer is manifestly united with the 
lateral canal. Then the canals themselves form several distended sacs with necks, 
just before they enter the contractile vesicle, which is here unusually small, for the 
genus.—P.H.G.] 

Length and Habitat. As the preceding. 


B. Miuuert, Lhrenberg. 
(Pl. XXVII. fig. 7; and Pl. XXX. fig. 8.) 


Brachionus Miilleri . : 0 Ehrenberg, Die Infus. 1838, p. 513, Taf. Ixiii. fig. 5. 
rs hepatotomus  . 5 Gosse, Ann. Nat. Hist. 2 Ser. vol. viii. 1851, p. 203. 


[SP. CH. The occipital spines reduced to low saw-teeth, much wider than high, 
with their outer edges sinwate; the pectoral line nearly straight, notched into round 
lobes. Marine. 

This is a very fine, elegant, and attractive species; and its marine habitat at once 
distinguishes it. I obtained it on the Essex coast six-and-thirty years ago; and 
recently Mr. Hood has sent it to me in abundance from tide-pools in the Firth of Tay, 
and Mr. Brightwell from Norfolk. It is a good traveller and lives long in small phials. 
I have had it in abundance in my own marine aquarium. 

Each gastric gland is a great sac divided nearly to its base, so as to appear two; and 
these vary greatly in shape and in relative size. They are very distinctly connected 
with the lateral canals. Both male and female eggs are carried, and males are pro- 
duced in abundance. The middle of the body in this sex is occupied by the spermatic 
sac, a great pyriform vessel connected by a bottle-like neck with the head-mass. On 
pressure this sac is seen to be full of bodies haying a vermicular motion; and, on the 
pressure being continued, it bursts, freeing about thirty spermatozoa of unusual size, each 
being 335 inch long, a slender body merging into a long whip-like tail which maintains 
a quivering undulatory motion for several minutes after exclusion.—P.H.G.] 

Some fine specimens sent to me by Mr. J. Hood enabled me to make a drawing of 
the ventral aspect of this Brachionws (Pl. XXX. fig. 8), and to add a few notes to the 
above. The transparent vesicles which embrace the buccal funnel, and, resting on the 
mastax, reach up to the head, are here unusually large and conspicuous. The lateral 
antenne can be readily seen protruding the tips of their heads from a dent in the lorica 
on either side just below the gastric glands: they are here, as is often the case, attached 
also to the floccose investment of the lateral canals, and their nerve-threads are obvious. 
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On the dorsal surface it is easy to bring into view the four bases of the muscles which 
work the foot ; and which show as four spots nearly in a line crossing the lorica where 
it first begins to lessen in width. 

Length. Lorica, ,3, inch ; width,,1, inch. Habitat. Sea-water. Essex and Norfolk 
coasts; Firth of Tay (P.H.G.; C.T.H.) : common, 


B. Baxert, Ehrenberg. 
(Pl. XXVII. fig. 8.) 


Brachionus Bakeri. a c Ehrenberg, Die Infus. 1838, p. 514, pl. Ixiv. fig. 1. 
PA a a 6 5 Gosse, Phil. Trans. 1857, pl. xv. figs. 11, 12. 


(SP. CH. Occipital spines six, the intermediate pair almost obliterate ; the pectoral 
line nearly level, wndulate ; behind two large lateral spines, and two smaller bounding 
the orifice for the foot. Lacustrine. 

This species has been dedicated to an early English microscopist; and it is both 
named and figured in Adams’s great work on the Microscope, published just a century 
ago. It is a common species, and from its elegant form and ample breadth very attrac- 
tive. Individuals differ much in the length, stoutness, and direction of the spines; the 
hind lateral pair being sometimes bent inward. The ventral surface is marked with 
minute granules, which are arranged in a pattern of some regularity. The gastrie glands 
are again large, retort-shaped, with long necks, and are in contact, if not in union, with 
the lateral canals, which open into a small contractile vesicle at its cloacal end.— 
P.H.G.| 

Length. Of lorica, 5 inch: width, ;};. Habitat. Fresh waters around London, and 
widely spread (P.H.G.) : rather common. 


B. ANGULARIS, Gosse. 
(Pl. XXVII. fig. 4; and Pl. XXX. fig. 9.) 


Brachionus angularis . F Q Gosse, Ann. Nat. Hist. 2 Ser. vol, viii. 1851, p. 203. 
” "y . : . » Lhil. Trans, 1857, pl. xv. figs. 13, 14. 


[SP. CH. Occipital spines reduced to slight undulations, with a slight (usually) 
rounded sinus in the middle ; pectoral edge nearly straight; hind extremity with two 
short, blunt processes ; outline more or less angular. 

The figure, jutting out into blunt angles, though characteristic, is not absolutely 
invariable ; for I have seen a specimen whose dorsal outline was as regular as that of 
urceolaris. I first found it in the pond at Walthamstow in 1849; then in the orna- 
mental water at Kensington Palace; and on many occasions since; often associated 
with B. pala. The parent carries both male and female eggs to the hatching. The 
male I have described and figured elsewhere. I haye seen the sexual coitus. The 
internal structure presents nothing notable. Itis of lively, restless manners.—P.H.G.] 

The highly-arched dorsal surface of the lorica is not only facetted (as I have shown 
in Pl. XXX. fig. 9) but is carved out into curious hollows that are well seen in 
Pl. XXVII. figs. 4, 4a, which drawings I made from an empty lorica of unusual beauty. 
The ventral plate is quite overlapped by the dorsal, which hangs down all round it; so 
that the ventral surface, taken as a whole, is concave, although its middle portion is 
convex. Nothing is easier than to clip the creature gently by its sides, so as to be able 
to look into the ventral hollow ; and then, with dark-field illumination, and the binocular, 
the true shape of this curious lorica can be seen at a glance. A side view shows also 
the very stout, wide-based dorsal antenna ; which, as usual, plays in the hollow between 
the occipital spines. The lateral antenne are well worth notice. The tip of each 
rocket-shaped head lies at an aperture in the lorica (Pl. XXX. fig. 9) which has, raised 
round it, asmall chitinous ring ; through which the brush of sete can be seen to protrude 
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(Pl. XXX. fig. 9a). This is a little advance on the structure in Notews quadricornis, in 
which Rotiferon two distinct circular perforations, with smooth edges slightly raised 
above the general level of the lorica, give passage to the antennal brushes. 

Length. Of lorica, 3}, inch. Habitat. Near London; Birmingham; Dundee 
(P.H.G.) ; Clifton (C.T.H.) ; pools of fresh water: not uncommon. 


Genus NOTEUS. 


GEN. CH. Lorica facetted, and covered with raised points ; gibbous dorsally, flat 
ventrally ; foot obscurely jointed ; toes moderately long ; eyes wanting. 


N. QUADRICORNIS. 
(Pl. XXVIII. fig. 5.) 
Noteus quadricornis 0 5 0 Ehrenberg, Die Infus. 1838, p. 503, Taf. Ixii. fig. 1. 


Fr) 3 5 0 q Leydig, Ueb. d. Bau d. Réderth. 1854, p. 53, fig. 41. 
mt , 0 7 Eckstein, Sieb. u. K6ll, Zeits. Bd. xxxix. 1883, p. 394. 
“5 5 C r 3 Plate, Jenaisch. Zeits. f. Natur. Bd. xix, 1885, p. 65. 


The lorica of this handsome creature, the sole species of the genus, consists of two 
saucer-like plates; the dorsal one convex, facetted, and stippled; the ventral concave 
all round the edge but bulging in the middle, stippled and not tesselated. The front 
of the ventral plate is a concave circular segment with a minutely serrated edge, and 
the front of the dorsal plate has a similar, but unserrated, edge, with its outline broken 
by two projecting strips of the lorica which curve gradually over the head. At the hind 
end, the lorica is armed with two long, and nearly straight spines, widely separated 
by a straight edge set with a row of minute dots. The passage for the foot is a deep 
funnel-shaped cavity at the bottom of the ventral surface, covered by a loose flexible skin 
attached to its lower, inner edge, and also to the foot. The head is something like a 
broad and very thick basin. Seen from above, it shows the sides as circular lobes, con- 
nected on the dorsal side by an arched ridge. Its central hollow is small, and is laid 
open on the ventral surface by a V-shaped gap. The edges of the gap bear stout cilia, 
and there is a fan of similar cilia on the centre of the arched ridge connecting the 
circular lobes. On each side of the corona, apparently on the edges of the circular 
lobes, is a pimple bearing one or two styles. The rest of the corona is edged with 
ordinary cilia. The foot has three feeble false joints, and two rather long and 
sharp toes, which have the usual power of adhering to glass; though the two dusky 
objects running down its whole length are, I think, muscles for moving the toes, and not 
secreting glands. The mastax has a high position, and the trophi are weak examples 
of the sub-malleate type. The gastric glands are of unusual size and shape. They 
spread out like fans up into the extreme front corners of the lorica, and appear to be thin 
and delicately corrugated. They are joined to the apex of the stomach by long ducts. 
Just below the mastax there are small pear-shaped, and probably glandular, bodies 
attached by their stalks to the esophagus. The contractile vesicle is large, and the 
lateral canals and vibratile tags are very conspicuous; the canals edging the lorica 
all round down to the base of each hind spine. In the individual shown in fig. 4, 
a narrow ovary had one ovum beginning to form near its smaller end; and below this 
ovum lay, in wrinkles, the empty pointed end of the ovisac. The side muscles for moy- 
ing the head, a pair on each side, are unusually stout and obvious; the others are much 
asin Brachionus. A small heart-shaped nervous ganglion, with its broad end down- 
wards, les on the occiput between the frontal horns ; and, seated on it, sloping down- 
wards, is the conical sheath of the short dorsal antenna, whose tip just emerges at the 
base of the gap in the lorica between the horns. Dr. Plate (loc. cit.) has seen two 
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lateral antenne® protruding from small orifices on the dorsal surface of the lorica: one 
on each side, between the edge and the five-sided facets on the centre of the back.! 

This is a bottom-haunting creature; and, in my experience, not a very common one. 
When captured it betrays its presence by its slow gliding motion, trailing foot, and 
white lorica: a whiteness due to the minute dots of chitine with which it is frosted. 
Happily the lorica is very thin, so that it is easy to see the viscera, in spite of the ridges, 
facets, and frosting. 

Length. Of lorica, 7; inch. Habitat. Ponds and ditches, near London, (P.H.G.); 


7 


Clifton (Mr. Brayley ; C.T.H.); Birmingham (Mr. Bolton junior): not very common. 





Family XIX. ANURHADA. 


[Lorica box-like, broadly open in front, behind open only by a narrow slit; usually 
armed with spines, or elastic sete ; foot wholly wanting. 

The genus Anur@a of Ehrenberg, already extensive, and now augmented by many 
new species, ought to constitute a distinct family, very different in form, structure and 
habit from the Brachionide ; and including several genera. The body is inclosed in a 
compact box-like loriea, open in front and rear. They have no foot, and therefore are 
incessant swimmers, never resting. The trophi differ from those of the Brachionide 
in that the manubria, though usually clubbed, never take the expanded semi-circular 
shape. The cilia, too, are not set around a two-flapped corona, but on three large 
eminences, each of which terminates in a globose lobe, crowned with stout sete. One 
eye is conspicuous, cervical. They are both marine and lacustrine.—P.H.G.] 


Genus ANURHA, Gosse, nec Ehrenberg. 


[GEN. CH. Lorica an oblong box, open widely in front, narrowly in rear; dorsal 
surface usually tesselated; the occipital edge always, the anal sometimes, furnished with 
spines ; the egg after extrusion is carried attached to the lorica. Lacustrine.—P.H.G.] 


A. curvicornis, Ehrenberg. 
(Pl. XXIX. fig. 9.) 


Anurea curvicornis ; 5 4 Ehrenberg, Die Infus. 1838, p. 505, Taf. Ixii. fig. 5. 


[SP. CH. Lorica oblong, rounded behind, tesselated, armed with six occipital spines, 
of which the middle pair are procurved ; no spines behind. 

Of the tesselations, the medial row alone is perfect, of five facets; the posterior 
three are hexagons, the next square, the foremost an incomplete hexagon. From the 
lateral angles other ridges proceed laterally, forming other polygons, which are usually 
evanescent. Of the spines, the central pair (antlers) are strong, and curved forward, 
sometimes mutually approaching, sometimes receding. ‘The lateral pairs are short, 
straight and pointed. From the outmost pair descends a prominent ridge on each side, 
making a sharp lateral edge to the lorica (fig. 9a). The eye is very large and brightly 
conspicuous; the mastax is a wide oblate spheroid, with mallei and incus well developed. 
A wide sacculate stomach follows, crowned with normal gastric glands, and descending 
with no distinct constriction to the hind end of the lorica, where there is a small orifice, 
through which I have seen the rectum protruded for a short distance, and then retracted. 
There is an ample contractile vesicle. The three main lobes of the rotatory organ are 
large and prominent when in action, each bearing a great round fleshy papilla, besides 
a smaller one on each side; each carries a divergent fan or brush of stout sete. The 


1 T missed these in the living animal, but, afterwards, found the apertures (fig. 5a, a’) easily in an 
empty lorica, in the spots mentioned by Dr. Plate. 
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cilia produce vortices, but not wheels. A curved tubular antenna, with terminal bristles, 
issues from the sinus between the antlers. 

This pretty species occurred by myriads in one of my garden pans near London in 
the autumn of 1849; and I met with it again in the watering pond on Hampstead 
Heath ; but I have no record of it since. A great Bursaria, as well as Asplanchne, 
feeds voraciously upon it. It swims giddily, to and fro, with some swiftness.—P.H.G.] 

Length, ,1, inch. Habitat. Near London; Birmingham (P.H.G.): not rare. 


A. HYPELASMA, Gosse. 
(Pl. XXIX. fig. 6.) 
Anurea fissa . : 5 : . Gosse, Ann. Nat, Hist. 2 Ser. vol. viii. 1851, p. 202. 


(SP. CH. Lorica without spines, consisting of two plates, the dorsal arched, the 
ventral flat, commensurate ; and widely cleft through its medial line. 

When I obtained this species, in 1850, I could not satisfactorily determine the 
character of its ventral plate; but subsequently, on many occasions, and with great 
precision, I saw that it is a thin flat plate, of the full width, apparently connected with 
the dorsal only by membrane. It is, moreover, divided down the middle by a fissure of 
varying width ; I have even seen the pectoral edges of the fissure overlapping. These 
peculiarities, combined with the straight transverse occipital edge, might almost entitle 
this species to generic separation. The egg is (proportionally) of vast size, nearly half 
as large as the whole antmal; and not symmetrical, for, from the side at one end, 
projects a nipple, by which it remains attached to the parent. One I saw hatched. The 
young escaped at the part where the pedicle was, head foremost, rotating freely. It was 
exactly like the parent, and fully three-fourths of its size. There is evidently an anal 
orifice, whence frequently protrudes a very delicate membrane (doubtless the rectum), 
with its end expanded and recurved (fig. 6). When the rotating front is retracted, there 
are seen two shelly lobes rising from within the lorica, which approach to contact, and 
thus protect the head (fig. 6a). The internal structure is normal. Some specimens 
were thickly infested with a minute Infusorium (Colaciwm ?).—P.H.G.] 

Length, ;}, inch. Habitat. Near London; Leamington; Stapleton Park, York- 
shire; Dundee; Torquay (P.H.G.): rather common. 


A. TEcTA, Gosse. 
(Pl. XXIX. fig. 10.) 


Anurea tecta . 9 5 6 6 Gosse, Ann. Nat. Hist. 2 Ser. vol. viii. 1851, p. 202. 


(SP. CH. Nearly as curvicornis, but more pointed ; and the tesselations are larger, 
and arranged on each side of a mesial dorsal ridge, which gives to the back the form of 
a vaulted roof. 

Of this pretty little species I have slight record. The arrangement of its facets suffi- 
ciently distinguishes it. It is high and nearly circular in transverse section. One that 
I saw carried a large egg-shell.—P.H.G.] 

Length, ;}, inch. Habitat. Near London; Birmingham (P.H.G.): rare. 


A. acuLEata, Ehrenberg. 
(Pl. XXIX. fig. 4.) 


Anurea aculeata . : 6 0 Ehrenberg, Die Infus. p. 508, Taf. Ixii. fig. 14. 
= brevispina. . 2 Gosse, Ann. Nat. Hist. 2 Ser. vol. viii. 1851, p. 202. 


(SP. CH. Lorica oblong-square in outline, slightly arched dorsally, flat, or concave, 
ventrally ; the normal occipital spines six, of which the antlers are procurved ; each of 
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the two posterior angles produced into a slender straight spine of varying length ; sur- 
face minutely punctated, and hexagonally tesselated. 

The form of this very abundant species exactly resembles, whether viewed from the 
back or side, that of a wicker hand-barrow familiar in some parts of the country. 
When the empty lorica is seen, it is a beautiful microscopic object. The rotating head, 
and whole internal organization agree with those common to the genus. It swims 
rather swiftly, in a peculiar style, continually revolving, both on the long and the trans- 
verse axis, throwing perpetual somersaults. Its irregular plunging and rolling strongly 
remind me of the motion of a ship in a heavy sea. 

My A. brevispina (loc. cit.) (Pl. XXIX. fig. 5) is, I feel assured, only a var. of this 
species, with the spines degenerate, and the puncturing nearly evanescent. Ehrenberg’s 
A. testudo and A. valga will, I think, fall into the same category.—P.H.G.] 

Length (including spines), }}, inch; width, 1, inch. Habitat. Pools and lakes 
(P.H.G.): very common. 


A. COCHLEARIS, Gosse. 
(Pl. XXIX. fig. 7.) 


Anurea cochlearis . ‘ 5 5 Gosse, Ann. Nat. Hist. 2 Ser. vol. viii. 1851, p. 202. 


[SP. CH. Lorica spoon-shaped, ending behind in a straight slender spine ; the back 
ridged and tesselate, as in A. tecta. 

This bears the same relation to A. stipitata, Ehr., as A. tecta bears to A. curvi- 
cornis; differing from stipitata by the roof-like back, and the mesial division of the 
facets, which latter (as shown in Ehrenberg’s figures) are decidedly of the hexagon 
pattern. The outline, too, of stipitata is that of a broad, or even triangular shovel ; 
whereas that of cochlearis is decidedly spoon-shaped, broadly ovate. It is delicately 
punctate or stippled. The protrusile front is very ample; a great chin of two fleshy 
lobes is seen sidewise, besides the lateral and frontal lobes. The eye is manifestly on a 
lens, which sparkles in focusing, like a gem, but pale in hue. An egg of enormous pro- 
portions is carried before the caudal spie, reaching nearly to the chin. The spine 
varies much in length, from a mere tubercle to equal length with the lorica-body. 

The species is not uncommon in clear waters, often associated with Asplanchna, of 
which it forms a common article of food. I have taken an Asp. priodonta with an 
An. cochlearis in its stomach, which, after an howr or two, was ejected, and instantly 
swam about, as lively, and apparently as uninjured as ever !—P.H.G.] 

Length (including spines), y}, to ;4, inch. Habitat. Clear ponds and lakes (P.H.G.) : 
common. 


A. serRuLATA, Ehrenberg. 
(Pl. XXIX. fig. 8.) 
Anurea serrulata . : 5 : Ehrenberg, Die Infus. 1838, p. 508, Taf. Ixii. fig. 13. 


[SP. CH. Lorica oblong-square, much as the shorter-spined forms of A. aculeata ; 
dorsally tesselate with hexagons, except that the hind row of facets are two great poly- 
gons mesially divided ; ridges serrate ; both surfaces punctate. 

The most prominent character of this species is its extreme roughness, the edges of 
all the facet-divisions, and the back of every spine being jagged with minute round 
excavations, which stud every part of the surface. I have counted about seventy 
punctures in one facet. This roughness varies in degree. The antlers are often greatly 
developed in stoutness, length, and curvature: the hind spines are sometimes nearly 
obliterate. The pectoral edge makes two arches (each with an intra-marginal line) with 
a notch between them. The viscera sometimes protrude in a globose form beyond the 
end of the lorica: I think this is when the contractile vesicle is filling. The frontal 
lobes take the form of three short cylinders, each with its fan, of vibratile sete ; each of 
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the lateral pair projects from the midst of a much thicker cylinder. There are two 
square antenne. ‘The eye is large, sparkling in sunlight, and refractile-—P.H.G. | 
Length, ;},inch. Habitat. Near London; Birmingham; Dundee (P.H.G.): common. 


Genus NOTHOLGA, Gosse, gen. nov. 


(GEN. CH. Lorica ovate, truncate and six-spined in front, sometimes produced 
behind ; of two spoon-like plates united laterally ; no hind spines ; dorsal surface 
marked longitudinally with alternate ridges and furrows ; expelled egg not usually 
carried. Lacustrine and marine. 

The genus thus indicated may include the species biremis, striata, inermis (young ?), 
acuminata, and foliacea (?) of Ehrenberg, together with others, which appear to be 
hitherto undescribed.—P.H.G. | 


N. acuminata, Hhrenberg. 
(Pl. XXIX. fig. 3.) 
Anurea acuminata 3 é ‘ Ehrenberg, Die Infus. 1838, p. 506, Taf. Ixii. fig. 9. 


[SP. CH. Lorica produced behind into a long truncate point, spoon-shaped ; ven- 
tral plate concave, one-third shorter than the dorsal. 

The form is very elegant. Of the frontal spines the antlers are nearly straight, the 
laterals moderately long, the intermediaries very short. From their six points, and from 
their five interspaces, run strongly marked lines throughout the lorica, of which the 
former are elevated, the latter depressed angularly. The junction of the ventral plate 
is about one-third from the point where the cloaca opens. Here two muscle-threads are 
affixed, connected with the rectum, which they draw down. An ample contractile vesicle 
receives on each side a conspicuous branchial duct, which in some parts is slender, in 
others much expanded and corrugated, including many vacuoles, and carrying two 
vibratile tags each. A remarkable structure is seen in apparent connection with these 
organs, which recalls the pyriform sacs seen in Pterodina. The esophagus is long, and 
attached to it on each side is a small vessel which seems the ordinary gastrie gland. 
But somewhat behind these are seen a pair of sacs, connected with the stomach on each 
side, and each giving off two threads, by one of which it is fastened to the lining mem- 
brane of the lorica, while the other runs down for some distance parallel with, and close 
beside, the tortuous vessel (branchia?), and is then attached to the interior, where two 
remarkable shelly bosses are seen. The stomach itself is tied to the lorica by threads, 
which are probably muscular.—P.H.G.]. 

Length, ,'; inch. Habitat. Ornamental waters near London (P.H.G.): very rare. 


N. tonaispina, Kellicott. 
(Pl. XXVIII. fig. 6.) 


Anurea longispina . 3 ° ° Kellicott, Amer. J. Micr. iv. 1879, p. 20, with fig. 
fF a c c : A (Abstracted) J. Roy. Micr. Soc. ii. 1879, p. 157, with fig. 
7 =A ; : ; Levick, Midland Naturalist, ii. 1879, p. 241, 1 pl. 
»  spimosa . “ 4 6 Imhoff, Zool. Anzeig. Sept. 1883, No. 147, with fig. 


SP. CH. Lorica greatly produced behind so as toresemble a frontal spine; dorsal 
and ventral plates conumensurate ; of the six occipital spines the central pair consists of 
one very long curved spine, and of one aborted straight spine; the lateral pair, of two 
long, and curved ; and the remaining pair, of two short, and straight ; the ventral plate 
has a movable flap with a straight pectoral edge. 

Notholca longispina does not readily lend itself to any theory on the cause of an 
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animal’s form; as it is hard to see how its extravagantly long spines can be of much 
service to it. They evidently forbid its approach to the conferve and floating rubbish 
that are the favourite haunts of its class, under penalty of being probably anchored for 
life to the same spot; and they can scarcely serve as floats, for the animal is a heavy 
swimmer, as if overburdened with these great projections, and is usually found four or 
five feet below the surface. Neither can they be very serviceable as weapons of defence, 
for even the fry of a gudgeon would soon learn to snap it sidewise. At any rate it is a 
most interesting form, and though rare and impatient of captivity it is easily managed in 
the compressorium, as it can be firmly yet lightly held by its long curved spines without 
injury. The lorica is triangular in outline, the dorsal surface convex both lengthwise 
and across, the ventral slightly concave and rather more sharply curved as it approaches 
the hind end. Six spines spring from the anterior edge of the lorica. Two are lateral, 
and are continuations of thickened ridges running part way down the edges where the 
dorsal and ventral surfaces meet. They are equal in size, taper to a point, and curve 
first outward and then upwards and inwards. Then, on either side of the median dorsal 
line is a strikingly unmatched pair. One, the largest of all the six, is stout at the base, 
tapering to a point, and curved first downwards and then upwards, with a graceful 
sweep. The other is an abortive looking spine, of uniform thickness, about one-fifth 
of the length of its partner. In the gap between these two lies the dorsal antenna ; and, 
as this antenna is exactly on the median line, it follows that the longest spine is not in the 
middle of the lorica (as it has been hitherto drawn '), but slightly on one side of it. There 
is yet another pair of spines, of equal length, considerably shorter than the lateral spines, 
and lying one on each side between the dorsal and lateral pairs. The hind end of the 
lorica flows off into yet another tapering spine curving downward and then upward, like 
the longest ; and, with it and the body, presenting on a side view an elegant sigmoid 
curve. At the top of the ventral surface the lorica has a square flap, which can move, 
as on a hinge, to permit the head to come out, and which closes over it, when it is with- 
drawn. There is also a slit, like a trap-door at the hind end of the ventral surface, 
through which the cloaca is emptied. All the front spines are rough, but the hind spine 
is smooth. The corona has a thick dorsal wall crowned with ciliated eminences, and 
surrounding a deep cavity leading to the buccal orifice. This cavity is thrown open on 
the ventral surface by a scalloped V-shaped slit; and is guarded at each side on the top 
by two teat-shaped protuberances armed with stout vibrating styles. All the edge of 
the corona is ciliated, and so are the edges of the ventral slit, at the bottom of which lies 
the buceal orifice: The mastax with its sub-malleate trophi is close to the buccal orifice. 
There is a distinct cesophagus bearing two stalked glands below the mastax, and a cluster 
of rather larger glands just above the stomach. The gastric glands, stomach and intes- 
tine require no notice. A contractile vesicle lies just below the latter, close to the 
cloaca ; the lateral canals and vibratile tags are conspicuous. The muscular system is 
like that of B. rubens (i. p. 8); and it is curious to see how, owing to the flexibility of 
the lorica, the longitudinal muscles can draw together all the frontal spines. As these 
are really continuations of stout chitinous ridges in the lorica itself, the approaching 
spines, with the flexible lorica folding up between them, look exactly like a closing 
umbrella. My specimens died before I had seen the nervous ganglion; but there is a 
dorsal antenna, protruding between the longest and the abortive spine when the head is 
expanded, and pulled in when the head is withdrawn. The adult had a single red eye, 
at the lowest part of the occiput, near the dorsal surface. Mr. Levick says that many 
of the first specimens that he found had two eyes; and that he thinks these animals 
were young ones. It would be very curious should it prove to be the case that two eyes 
in the young approach with age, and coalesce in the adult; especially as Brachiont 


1 Dr. Kellicott, Mr. Levick, and Dr. Imhoff, all place the largest frontal spine exactly on the median 
line of the lorica, and half-way between two small spines; I am satisfied that this is a mistake. Dr. 
Imhoff’s figure shows four small frontal spines besides the three long ones: this also is wrong; there 
are only three, the abortive spine and a pair. 


» «uagall 


os es 


ANURAMADA. 127 


have an eye which has every appearance of being a coalesced pair. The extruded egg 
is carried on the ventral surface just above the hind spine. 

Dr. Kellicott discovered this fine Anwrea in Niagara water at Buffalo, and soon after 
Mr. Levick found it in Olton reservoir. I am indebted both to Mr. Levick and Mr. 
Dunlop for many living specimens, and to Mr. Levick also for several mounted. 

Length. Total, ~, inch; of longest spine, ;}, inch. Habitat. Buffalo, U.S. 
(Dr. D. S. Kellicott) ; Birmingham (Mr. J. Levick) ; Greenock (Mr. M. F. Dunlop). 


N. THALASSIA, Gosse, sp. nov. 
(Pl. XXIX. fig. 2.) 


[SP. CH. The two lorica-plates commensurate ; dorsal arched, long-ovate in out- 
line ; ventral, with pectoral edge straight. Marine. 

The antlers and lateral spines are moderate, nearly straight and sub-equal: the 
intermediate pair mere tubercles. The pectoral edge has no conspicuous unevenness. 
The lorica is scarcely changeable in outline, as if it were stiff and unyielding. Yet the 
shelly substance merges so insensibly into thin and evanescent membrane at the hind 
end (where a very delicate membrane, like a truncate tail [rectwm ?] is protruded), that 
we cannot determine the point of transition. The form and lobes of the front, and the 
array of fan-like sete; the brain and great eye; the mastax and jaws; and the 
abdominal organization, do not notably vary from what we see in Anurea. The broad 
protrusile and retractile membrane at the cloaca excretes mucus for temporary anchorage. 
One which I saw forcing its way through thick clusters of diatoms, emerged with several 
of them glued to its rear, which were then detached with some difficulty. In free 
swimming it is headlong and rapid, and very restless. In one example the intestinal 
canal was full of the frustules of diatoms. It is exclusively marine —P.H.G.] 

Length, ;1, inch. Habitat. 'Tide-pools im the Firth of Tay (P.H.G.) ; common. 


N. scapHa, Gosse, sp. nov. 
(Pl. XXIX. fig. 1.) 


(SP. CH. Lorica nearly as broad as long ; dorsal plate greatly exceeding the ventral 
in width ; pectoral edge sinuate. Marine. 

The transverse outline is highly rounded, resembling the half of an egg-shell, far 
within the margins of which a flat (ventral) plate is fixed across the cavity, leaving wide 
overhanging edges. The lorica is very flexible, so that, when the fore-parts are forcibly 
retracted, the dorsal outline suddenly appears perfectly circular, except at its spinous 
front edge, and then bears much resemblance to that of a Brachionus. The cloacal 
orifice is a very short and thin fissure at the extremity, and does not extend sensibly up 
each side. 

In swiftly swimming, the wide but thin wing-like expansions of the dorsal plate are 
very conspicuous by their glassy clearness, and by their peculiar form, especially when 
seen end-wise ; and this gives a very distinct aspect to the species, which is more than 
usually attractive. When alarmed it suddenly retracts with a snap; and if it happens 
to be presented sidewise at the moment, the frontal spines close with the sinuous pectoral 
edge, so as to cross and interlace. I saw one eagerly feasting on an Actinophrys, and 
watched it for half-an-hour. At first the frontal cilia worked energetically at it, gradu- 
ally drawing it into the open front of the lorica, and holding it there. But the jaws 
were not applied to it; and it seemed as if the ciliary action alone were drawing off 
invisible gelatinous juices into the buccal funnel. Yet, when at length the Notholca 
relinquished its hold, the prey seemed uninjured. The species has been sent me by Mr. 
Hood, associated with the preceding, in sea-water from the estuary of the Tay. — P.H.G.] 

Length, ,}, inch. Habitat. Firth of Tay (J.H.). 





128 THE ROTIFERA. 


Genus ERETMIA, Gosse. 


[GEN. CH. Lorica neither tesselated nor ridged ; destitute of spines proper, but 
furnished with long attenuate rigid bristles. 

This seems to be a natural group, containing numerous species. They appear to be 
destitute of the spines common to Anurea, pointed extensions of the lorica itself; for 
the slender appendages are quite different in form, and probably in function.—P.H.G.] 


K. PENTATHRIX, Gosse, sp. nov. 
(Pl. XXIX. fig. 12.) 


[SP. CH. Five long bristles projected from the lorica ; one dorsal and two from each 
side: no frontal or posterior spines. 

This species I know only from a single dead and empty lorica which I found in the 
sediment of water, dipped in June, from a pool at Sandhurst, Berks, by Dr. Collins. 
The lorica is ovate, truncate in front, with no spines of the ordinary pattern, but bearing 
attached to the medial line of the dorsum a long stiff seta, or attenuate spine, the base 
of which is deep but very thin, the depth gradually diminishing. From the sides, about 
two-thirds down, spring a pair of similar bristles of less basal depth; and, at a short 
distance from the round extremity of the lorica, another pair. All radiate from the 
surface of the lorica, and are consimilar in length and tenuity. No trace of the internal 
organs was left. 

This has evident affinities with the A. biremis of Ehrenberg, which he describes 
from a single specimen obtained in the Baltic Sea. That species, however, has four 
frontal spines.—P.H.G.] 

Length, unrecorded. Habitat. Pool near Sandhurst Mil. Coll. (P.H.G.): very rare. 


E. cuBEUTES, Gosse, sp. nov. 
(Pl. XXIX. fig. 11.) 


[SP. CH. Lorica bag-like, round behind, truncate before; with a diverging seta 
from the dorsum and one from the venter; four straight spinous processes from the 
rounded end ; the whole surface cut into cubical tessere. 

This minute and very curious form I place in the genus Hretmia, though the body 
processes seem rather spines than set. I have found it, but only as a dead lorica, on 
two separate occasions, and in water from widely distant localities; but Mr. Hood has 
since found it living, and sent me a good drawing of it, which well agrees with my own. 
All were in autumn and winter of 1885-86. : 

The lorica edge is not spined, but notched. Yet the notches are but the intervals 
between the tesser@ of the front row, of which three are seen beside the lateral two. 
For the entire surface of the lorica is marked with two series of depressions, those of 
each series parallel to each other, but the two series crossing each other at right angles 
(or nearly); so as to leave a multitude of square tessere, or cubical knobs,—like dice 
set corner-wise :—a form of surface quite unique, so far as I know. I was, indeed, dis- 
posed to think it an Arcelline Infusory of the genus Difflugium, till I received Mr. Hood’s 
report, which showed it a true Anwread. He describes the rotatory front as bearing 
the normal three great ciliate lobes. The large red eye I had myself seen.—P.H.G.] 

Length (including spines), +1, inch (P.H.G.); 5}, inch (Hood). Habitat. Birming- 
ham (P.H.G.); Black Loch, Dundee (Hood): rare. 
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Cetera de genere hoc mirande multa videmus, 
Que violare fidem quasi sensibus omnia quierunt : 
Nequidquam ; quoniam pars horum maxima fallit 
Propter opinatus animi quos addimus ipsei 
Pro visis ut sint, que non sunt sensibus visa. 
Nam nihil egrius est quam res secernere apertas 
Ab dubiis, animus quas ab se protinus addit. 
Lucretius, De Rerwm Natura, Lib. iy. 1. 464. 


The life of the brute has commonly one immense compensation in its 
favour; the perfection of the individual existence is so rarely sacrificed 
to the prosperity of the race. It is not necessary, in order that one 
hippopotamus should cut his food conveniently, that another hippopotamus 
should lead an unhealthy existence like a Sheffield grinder; nor does the 
comfort of any bird’s nest require that another bird should slowly poison 
itself in preparing acetates of copper, sulphurets of mercury, or oxides of 
lead. The pride and beauty of a brute are never based upon the enduring 
misery of another brute. The wild drake’s plumage, splendid as it is, 
suggests no painful thought of consumptive weavers, of ill-paid lace- 
makers, of harassed over-worked milliners: and the most sensitive of us 
may enjoy the sight of it without painful thoughts; for it is God's free 
gift, causing no heart-burning of envy, no care nor anxiety of any kind. 
—P. G. Hamerton, Chapters on Animals. 


We are then in a world of spirits, as well as in a world of sense; and 
we hold communion with it, and take part in it, though we are not con- 
scious of doing so. If this seems strange to anyone, let him reflect that 
we are undeniably taking part in a third world, which we do indeed see, 
but about which we do not know more than about the Angelic hosts ;—-the 
world of brute animals. Can anything be more marvellous or startling, 
unless we were used to it, than that we should have a race of beings about 
us, whom we do but see, and as little know their state, or can describe 
their interests, or their destiny, as we can tell of the inhabitants of the 
sun and moon? It is indeed a very overpowering thought, when we get 
to fix our minds on it, that we familiarly use, I may say hold intercourse 
with, creatures who are as much strangers to us, as mysterious, as if they 
were the fabulous, unearthly beings, more powerful than man, yet his 
slaves, which Eastern superstitions have invented.—Nrwman, Parochial 
Sermons, ‘The Inyisible World.’ 
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CHAPTER XI. 


Order IV. SCIRTOPODA. 


Swimming with their ciliary wreath, and skipping with Arthropodous limbs ; foot 
absent. 

The fourth order, Scirtopoda, although it contains but two Rotifera, each in a genus 
by itself, is one of no little importance, as it is that in which the Rorirera and Crus- 
TACEA most nearly touch. The true position of the Rotrrera in the animal kingdom 
has long been a matter of keen dispute, and the chief authorities have taken opposite 
sides: Professor Owen, Dr. Leydig, and others, rank them among CrustacEa!; while 
M. Milne-Edwards, Dr. Cohn, Professor Huxley, with the majority, would consider them 
as VERMES. Nor is this surprising; for the Rorirmra possess many characters that are 
common, in various degrees, to ARTHROPODA and VERMES alike; and, so far as their nutri- 
tive, reproductive, or nervous systems are concerned, might with little difficulty be placed 
in either sub-kingdom. But there were three respects, before the discovery of Pedalion and 
Hexarthra, in which the Rorrrera appeared to differ from ARTHROPODA, and to resemble 
VERMES. These are, first, that they do not possess pairs of jointed appendages, articu- 
lated to the body, with muscles prolonged into their interior; and on this point great 
stress was laid. Secondly, that they swim by means of ciliary wreaths; and thirdly, 
that they possess a vascular system, with ciliated tags, whose chief function is probably 
a respiratory one. 

But the discoveries of Pedalion and Hexarthra have shewn that Rotifera exist whose 
internal structure is perfectly normal, and which yet possess three pairs of unquestion- 
ably Arthropodous limbs ; and these discoveries have in consequence disposed of the chief 
objection to the ranking of the RormrrRA among ARTHROPODA. It may, on the other hand, 
be fairly urged that the balance of argument even now inclines towards those who are 
in favour of the opinion that the Rorrrra, as a class, are nearer to VERMES: yet no 
one, I think, who has studied both Pedalion and the Nauplius larva of one of our 
fresh-water ENromostRaca, would feel satisfied with their being placed in two distinct 
sub-kingdoms. 

In conclusion, I see no reason why the Rortrera should be assigned solely to VERMES 
or ARTHROPODA; and I would propose to consider them as a class that links these two 
sub-kingdoms toyether.? 


Family XX. PEDALIONIDA. 


Arthropodous limbs siz ; head trwncate; corona of two concave lobes ; ciliary wreath 
as in Philodinade ; trophi malleo-ramate. 

The family contains two genera, Pedalion and Hevarthra, each containing only 
a single species. The two are much alike* in the possession of six Arthropodous limbs 


' {I consider the Rotrrera a class of the sub-kingdom ARTHROPODA, co-equal in rank with 
Insecta and Crustacra.—P.H.G.] 

* Of course I am here treating the matter simply as one of formal classification; and from this 
point of view it is enough to say that if we knew none but the humbler forms of the Rorirera, we should 
call them VERMES; whereas if Pedalion and Hexarthra were our only examples, we should call them 
the lowest forms of ARTHROPODA. 

* Mr. Julien Deby, in the J. Roy. Micr. Soc. 1879, p- 384, has suggested that the two Rotifera are 
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ending in fans of imbricated sete, in the conical shape of the body, and in the broad 
truncate corona; but they differ strikingly in the way in which the limbs are set on the 
body : for in Pedalion they are arranged around it parallel to its longitudinal axis, while 
in Hexarthra, as in the Nauplius larva, they radiate from the centre of the ventral surface. 
Nor is this the only difference. Hezxarthra’s limbs are in three graduated pairs, while 
Pedalion’s ventral limb is far longer than any of the others: moreover, Hexarthra lacks 
two long stylate appendages, ciliated at the ends, which are to be found on the posterior 
end of Pedalion’s dorsal surface. 


Genus PEDALION, Hudson. 
GEN. CH. Limbs arranged round the body in pairs, and parallel to its longitudinal 
axis ; two stylate, ciliated appendages on the posterior dorsal surface. 


P. mrrum, Hudson. 
(Pl. XXX: fig. 1.) 


Pedalion mirum . : : Hudson, Mon. Micr. J. vol. vi. 1871, p. 121, pl. xciv.; and p. 215. 
“5 n ° j 53 Quart. J. Micr. Sci. vol. xii. 1872, p. 333, pl. xix. 
a aS : . 5 4D Mon. Micr. J. vol. viii. 1872, p. 209, pl. xxxiii. 
a a 5 : ‘ Lankester, Quart. J. Micr. Sci. vol. xii. 1872, p. 338. 


SP. CH. Ventral limb much the largest; dorsal limb on the median line ; lateral 
limbs in two wnequal dissimilar pairs ; the bases of all the limbs, lying in a transverse 
section dehind the dorsal antenna; their free ends terminating in fans of vmbricated 
seta. 

It was in July 1871 that Thad the good fortune to discover this remarkable Rotiferon 
in a small road-side pond near the head of Nightingale Valley at Clifton. On placing a 
specimen of it under the microscope I for a moment fancied that I had brought home by 
mistake some Entomostracous larva, for its outline, its six limbs ending in fans of 
imbricated sete, and its habit of jerking itself through the water, made it resemble the 
ordinary Nauplius of a Cyclops. However, a brief examination showed it to be a true 
Rotiferon, with a splendid corona and with internal organs much like those of T’riarthra 
longiseta. The external form is extraordinary ; not only has it six well-developed limbs, 
but all these limbs are hollow, communicating with the body cavity, and containing pairs of 
opposing muscles prolonged into their interior. The arrangement of the limbs too is more 
effective for locomotion than that in a Nauplius ; for in Pedalion they are attached in pairs 
to its anterior end, and he parallel to the longitudinal axis of the body, so that their united 
stroke acts at a great mechanical advantage ; but in the Nauplius larva the limbs radiate 
from a spot on the ventral surface; and, in consequence of this inferior method of attach- 
ment, produce a very feeble skip compared with the furious rush of Pedalion. The 
corona is unusually large, and consists of two oval saucer-like lobes, so set as to give 
together a heart-shaped appearance to the head. The ei:liary wreath is double, and 
precisely on the pattern of the Philodinade (PI. C, fig. 8). Between the upper and 
lower wreath is the usual groove along which the food is conducted to the mouth. On 
either side the lower wreath dips down to the buceal orifice, which is prolonged ventrally 
into a great curved lip, fringed with very large cilia. The rather small mastax has two 


identical, and that the differences between my description and Dr. Schmarda’s “ reside principally in 
the incompleteness of the details given by the latter, and are consequently differences of omission 
rather than anything else.’’ It is difficult to understand how it can be an ‘‘ omission’ to describe and 
draw all the six legs as radiating from a spot on the ventral surface, while (on the supposition of the 
identity of the two creatures) there is only one on that surface, and all lie round the body and parallel 
to its length. Neither can it well be an ‘‘ omission’’ or an “incomplete detail’ to say that there are 
two legs of equal size longer than all the others, when there is only one such leg. Indeed, were Dr. 
Scl marda really capable of the gross blunders attributed to him by Mr. Deby, the whole of his observa- 
tions would be worthless. 
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chitinous lips, which may be seen constantly advancing and receding in the buccal 
funnel, and apparently selecting the morsels which are allowed to reach the trophi. The 
esophagus is short, and the nearly cylindrical stomach has very thick elastic walls ; in 
a dying specimen I have seen the food expelled, and the walls close in quite upon them- 
selves. The gastric glands are somewhat oval; and I think that I have seen two small 
stalked glandular-looking bodies attached to the cesophagus. The intestine is a broad 
short chamber with thicker walls and coarser cilia than those of the stomach. The two 
ciliated straight processes, on the hind end of the dorsal surface, have also a glandular 
structure and secrete a viscous fluid, by threads of which Pedalion may be found moored 
to alge, or to the floating masses of floccose sediment. 

These processes vary greatly in length in different individuals; they are always very 
‘short in the newly hatched female, and are wanting in the male. It is unusually difficult 
to demonstrate the vascular system, as its parts are so frequently obscured by the 
alimentary canal and the limbs. There are two lateral canals, each commencing in a 
plexus close to an eye and bearing a vibratile tag. Hence the canal runs down toa 
second plexus, halfway down the body, with two vibratile tags ; and, skirting the side, 
finally unites with the cloaca. ‘There is no contractile vesicle. The ovary requires no 
notice. Pedalion carries its extruded egg attached to its posterior extremity till it is 
hatched. Of the large oval female eggs only one at a time is so carried; the small, 
round male eggs are carried in clusters: the eggs of different sexes are never present 
together. The newly hatched female resembles its mother, and passes through no 
change but that of growth. The muscular system is very greatly developed. There 
are at least forty striated muscles arranged in pairs of elevators and depressors, not mere 
repetitions of each other like the muscles of a caterpillar, but very various in shape and 
arrangement, and obviously intended for different duties. Figs. 1d, le, 1f show these 
pairs very carefully drawn and, with the printed explanation facing Pl. XXX., render any 
detailed account superfluous. The nervous ganglion lies closely applied to the dorsal 
side of the buccal funnel, and has above it two eyes, widely apart and close to the surface 
of the corona; one in each of its lobes. They are clear refractive spheres set on plates 
of red pigment. Nerve-threads pass from the ganglion to lateral rocket-headed antenne, 
one on each shoulder; and another nervous thread supplies a similar antenna which 
moves up and down in a protuberance on the dorsal median line (figs. la, 1b) just 
behind the dorsal gap in the ciliary wreath. 

The male (figs. 1h, 14) is the merest caricature of the adult female. The large, 
shapely corona, with its flowing curves has become a ciliated knob; the six limbs, with 
their fan-shaped plumes, have been altered into three little stumps, with a bristle or two 
at the end of each; even the huge ventral limb has vanished, and the whole creature 
has shrunk up to barely one-fifth of the length of the adult female. It swims very dif- 
ferently from its mother; for it spins constantly round its own length, like a joint on a 
spit, while at the same time moying forward. Now and then it jerks its side limbs, and 
it uses them to free itself from its shell. There are two longitudinal muscles for retract- 
ing the head and a pair of red eyes, but I could discover no other internal organs except 
the testis and penis. This latter 1 have seen protruded to a length quite equal to that 
of half the animal. 

Length. Female, corona and body, ;4, inch; from corona to end of ventral limb, 
excluding sete, J; inch: male, ;}, inch. Habitat. Clifton (C.T.H.); Birmingham 
(T.B.); warm water-lily tank in the Duke of Westminster's gardens at Eaton, and 
ponds in the neighbourhood of Chester (Mr. Thos. Shepheard): very rare. 





The only other Rotiferon in this Order is Hexarthra polyptera (Pl. XXX. fig. 2),! which 
was discovered by Dr. Schmarda in some brackish water near E] Kab in Egypt, in March 
1853. He describes the body as a blunt cone with a right and left group of cilia on its 
broad end. The trophi resemble those of Triarthra. The stomach is short and broad ; the 


1 Copied from Dr. Schmarda’s fig. 1, Zur Natwrgesch. Agyptens, Taf. iii. 
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intestine is frequently constricted and narrow towards its end. The gastric glands are two 
lobed. He further notices the lateral canals, and a bladder-like organ which he conjec- 
tures to be the testicle, but which was probably the contractile vesicle. Two red globular 
eyes are seated in the corona, not far asunder. The mature eggs, which are green, are 
carried at the posterior end of the body. There are three pairs of limbs attached to the 
ventral surface. The foremost pair is the longest, the middle pair is less, and the lowest 
pair is the least. Two streaked muscles run down the first pair of limbs, and one muscle 
down each of the other four. All the limbs are terminated by fans of sete. H. poly- 
ptera does not appear to have any ciliated processes on the dorsal hind surface. 


ADDENDA. 


[ASPLANCHNA MyRMELEO, Elirenberg (vol. i. p. 123: footnote). This interesting 
species is no longer an alien. Mr. Hood has lately sent me, from Dundee, hying and 
healthy examples. They seemed to possess no contractile vesicle.-—P.H.G. | 

[ERETMIA TRITHRIX, Gosse, sp. noy. (Pl. XXVIII. fig. 2). Lorica a three-sided box, 
of which the posterior end is a triangle, and carries a long elastic seta at each angle: 
egg, when laid, carried between the alvine sete. Length, 1, inch. Lacustrine.—P.H.G.] 

[ERETMIA TETRATHRIX, Hood, sp. noy. (Pl. XXVIII. fig. 1). Lorica shaped like a 
deep obconic wine-glass, of which the foot is represented by a very long straight seta: 
three similar sete stand up from the occipital margin. Length, of lorica, +} inch; total 
aij inch. Lacustrine.—P.H.G.] 

Notommata WERNECKII, Ehrenberg. I am indebted to Mr. Fred. Bates for some 
threads of Vaucheria sessilis bearing many of the galls caused by this parasitical Rotiferon. 
Mr. Bates says that he has found the animal in abundance inhabiting these galls, which 
may occur anywhere along the thread of the Vaucheria: but that he has not found the 
parasites in the reproductive cells (see vol. i. p. 39). 

Length (according to Balbiani), +}, inch. Habitat. Neighbourhood of Leicester 
(Mr. F. Bates). 3 

(Hoists prycurA, Ehrenberg (Pl. XXX. fig. 3). This is no doubt Ehrenberg’s 
Ptygura melicerta. Tt has a two-lobed corona; a wide dorsal gap; no visible ventral 
antenne ; a pair of large dorsal hooks, adnate for half their length; a stout wrinkled 
foot; and an irregular floccose tube. It was found last May, at Twickenham, by Mr. 
G. Western, who kindly sent me the living specimen, from which fig. 8 has been drawn. 
Its position, in one of the axils of the plant to which it was attached, prevented me from 
measuring it; but it seemed to be about the size of an ordinary Cicistes crystallinus. 





The following remarkable Rotifera are as yet unknown in Britain. 

Banarro canvus (Pl. XXX. fig. 6), Hd. Claparéde (15). This is an il-loricated 
Rotiferon, parasitic on different species of Oligocheta. Its peculiar hind extremity is 
shown in the figure. Mastax very small, containing two minute curved rami; stomach, 
simple and straight; ovary large ; ciliary wreath and antenna wanting ; nervous, and 
vascular systems apparently absent. 

DriLopHAGA BUCEPHALUS (Pl. XXX. fig. 5), F. Vejdovsky (150). An il-loricated 
Proales-like Rotiferon, parasitic on Lumbriculus variegatus ; it adheres by its trophi to 
the worm’s hinder segments, and sucks its juices; nutritive, secreting, and vascular 
systems normal. 

Seison Gruset (Pl. XXX. fig. 4), C. Claus (17, 18). A doubtful Rotiferon ; il-lori- 
cated, of extraordinary form, parasitic on Nebalia; aliary wreath a few cilia at the 
mouth ; secreting system highly developed ; nutritive system present in the male as 
well as in the female; vascular system very rudimentary ; jaws rotiferous. 
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THE VASCULAR SYSTEM. 


*," The numbers in brackets, as (138), refer to the memoirs in the Bibliography, pp. 140-142. 





1, This system of vessels, in its usual form, has already been described in vol. i. p. 8. 
There are three! principal varieties of it, including that already given above. 

(i.) The lateral canals open into a contractile vesicle, which discharges itself into 
the cloaca. This is the ordinary plan. 

(ii.) Each of the lateral canals ends in an expanded portion which dilates, and con- 
tracts, and discharges into the cloaca. This doubling of the contractile vessel is to be 
found, among others, in Conchilus volvox ? and Salpina macracantha.* 

(iii.) The lateral canals pass unexpanded directly into the cloaca, and the contractile 
vesicle is absent.* 

2. It is probable that the contractile vesicle is filled by a fluid flowing into it 
through the lateral canals, and it is certain that it usually ° empties itself outwards 
through the cloaca. This has been directly observed ® in Asplanchna priodonta and in 
Hydatina senta by myself, and can be easily verified. It has been suggested that a 
return current of fresh water is drawn up by the expanding contractile vesicle through 
the cloaca ; but no one has seen any appearance of this in the cloaca itself; and though 
Dr. Cohn? thinks that he saw a return current draw particles of carmine towards the 
opening of the cloaca of Brachionus militaris, after the outward current had driven 
them away from it, no one else seems to have succeeded in repeating the observation.8 
Occasionally the contents of the cloaca are driven into the intestine. Dr. Moxon has 
seen this in Huchlanis dilatata,® and Dr. Semper has seen it in Trochosphera equa- 
torealis.!° In each case it was effected by closing the aperture of the cloaca and open- 
ing that of the intestine simultaneously ; but this is not the usual action, and (as Dr. 
Moxon suggests) seems only to be a method of obtaining a natural enema for a clogged 
intestine. 

3. In all the three plans, given in § 1, the lateral canals sometimes appear surrounded 
by a filmy, floccose substance, through which they meander (generally two on each side) 


1 Dr. Semper (138) says that in Trochosphera equatorealis there is a contractile vesicle which has 
no connection with the lateral canals: if this is really the case, it would be unique. Mr. Gosse has 
described, p. 138, another variety of the vascular system in Pterodina, and in other Rotifera; but, as 
we differ widely here about the facts, as well as about the inferences drawn from them, I have (for the 
sake of brevity and clearness) omitted this variety from my account. 

* Vol. i. p. 90. 3 Vol. ii. p. 85. 

‘ Professor Huxley (91) states that this is the case in Lacinularia socialis; but Dr. Leydig (108) 
says he has seen a small contractile vesicle in this Rotiferon. Neither Pedalion mirum, Pterodina 
patina, nor P. valvata appears to have any contractile vesicle. 

5 See below; same paragraph. § Vol. 1, p. 123. 7 (21). 

8 T have never seen B. militaris, which from the great size of its contractile vesicle is admirably 
adapted for such observations. 

» (118). 10 Vol. i. p. 88. 
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in many loops and curyes, and occasionally forming a plexus of complicated inter- 
twinings. Attached to the canals by long stalks are the little flickering bodies called 
vibratile tags. The canals are generally visible just under the head, near a plexus, and 
run down each side of the body, from one plexus to another, till they reach the surface 
of the contractile vesicle. There are usually five vibratile tags on a side, and a plexus 
is a favourite point of attachment. 

4, The tags are of various shapes. In some they seem to be simple cylinders, or 
cones with their bases at the free end. In others they are somewhat wedge-shaped ; so 
that they have a broad triangular surface from one point of view, and a narrow spindle- 
shaped surface from another. If a tag happens to point straight up the microscope, a 
full view may be obtained of its free end; and the outlines, so obtained, of these free 
ends, vary considerably : in the case of Huchlanis dilatata it is a narrow oval with pro- 
longed pointed ends; ! and in that of Brachionus pala,? only a fine straight edge. When- 
ever I have obtained a distinct edgewise view of a tag, it has had the appearance 
of being closed at its free end with a knob. Down the length of the tag (when so seen) 
yun an endless succession of swift undulations; which, on several occasions, im the 
dying animal, I haye seen slowly slacken, till they have gradually resolved themselyes 
into what seemed to be one stout, tapering, undulating cilium, of the length of the tag 
itself, attached by its broad base to the knob mentioned above, and pointing its taper 
extremity to the lateral canal. 

But when the tag presents its broad triangular surface to the observer, there is a 
totally different appearance; and it seems to be crossed by quivering, parallel, straight 
lines that stretch from one side to the other (Pl. XIII. fig. 8b). It is obvious that no 
single cilium could present such an appearance. Possibly an undulating membrane 
might, the cross-lines being the summits of the waves which happened to be in focus ; 
but the lines seem to be too sharp for this. Dr. Moxon suggests that the cross-lines are 
produced by rows of extremely minute cilia on each inner broad surface of the tag. It 
is not easy to imagine what such an apparatus might look like when seen in motion 
sidewise ; but possibly the apparent waves produced by the cilia on either side might 
together cause the illusory appearance of an undulating cilium as long as the vibratile 
tag. That many of the inner surfaces of the Rotifera are lined with minute cilia has 
long been known. The whole alimentary tract is so; and, what is more to the point, 
this very appearance of a long undulating cilium is certainly produced in the tube of 
Floscularia campanulata by very minute cilia running in straight lines down its length.’ 

5. The next point is whether these tags are open or closed at their free ends. On 
this point it is enough to say that direct observation has entirely failed to decide the 
question. The chief authorities have come to opposite conclusions, and there seems to 
be no hope of settling the point by the microscope. The close analogy between the 
vibratile tags of the Rotifera and the appendages on the water-vessels of the Naids 
would, however, lead us to infer that in the former case, as well as in the latter, the 
tags in spite of appearances may be open funnels, furred inside with minute cilia. A 
similar difficulty awaits us when we inquire how the lateral canals originate in the 
head. In some cases the canals on either side are said to have their fore ends on the 
surface 4 in communication with the free water, in others to cross from side to side and 
anastomose®; so that the whole apparatus forms a loop with its two ends attached either 
to the cloaca or to the contractile vesicle; while in the great majority of cases it is im- 
possible to say what is the real arrangement. : 

6. In attempting to determine the use of this apparatus we are met by this obvious 
difficulty ; that we are not sure of the facts. Are the vibratile tags open at their free 


1 Dr. Plate (126) Taf. ii. fig. 19, ¢. 2 C.T.H. vol. ii. p. 117. 

3 Pl. D, fig. 1; also Dr. Moxon (118). 

4 As observed by Mr. Gosse in Pterodina patina and P. valvata, vol. ii. p. 138. 

5 As observed by Professor Huxley in Lacinularia socialis (91); by Dr. Leydig in the same (108) ; 
and by myself in Stephanoceros Hichhornii, PI, iv. figs. 2, 4. 
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ends, or are they closed? Do they contain an undulating membrane, or are their inner 
surfaces furred with minute cilia? Does a current pass through them (supposing them 
to be open funnels) towards the lateral canals, as it seems to do, or in the opposite 
direction? Are the lateral canals open at their upper ends, or are they blind passages 
haying no outlet save at the contractile vesicle? Is the substance surrounding the 
lateral canals a glandular secreting substance, or a mere mechanical support for the 
canals? Does the contractile vesicle fill itself by drawing up fresh water through the 
cloaca, or is it filled by fluid passing into it from the lateral canals ? 

I do not know how these questions are to be answered with any approach to certainty, 
and I have no expectation of their receiving any answers that will meet with general 
acceptance, for on all these points the best observers disagree: I shall, therefore, do no 
more than state, in the following paragraph, the view of those who consider the vascular 
system to be an excreting one; and leave to my colleague the advocacy of the opinion 
which he has long held, viz. that the system is mainly branchial, with, possibly, a sub- 
ordinate excreting function. 

7. The perivisceral fluid is in part! derived from the products of digestion which pass 
by endosmose through the cellular walls of the stomach ; and it is out of this fluid that 
the various organs are repaired, and at its expense that the animal moves and grows. 
This growth, repair, and action change the constitution of parts of the perivisceral fluid, 
and render an excreting organ anecessity. The vascular system is this excreting organ ; 
and, indeed, no other has ever been suggested as having an excreting function. The 
lateral canals with their floccose investments, or the vibratile tags,” or both, are the 
excreting vessels; while the part played by the contractile vesicle is one probably of 
storage and discharge : for the contractile vesicle varies extremely in size and frequency 
of action in different Rotifera, and in some is altogether absent. 

The oxygenation of the perivisceral fluid, both in males and females, probably takes 
place at the fore part of the head, where the skin is never loricated, but appears to be 
thin; and, where, too, it is possible that there may be definite spots, covered with deli- 
cate membrane, so as to take advantage of the constant rush of water, drawn to the 
head by the ceaseless action of the cilia. 

8. Now it is obvious (from § 6) that the above explanation (given in § 7) of the 
vascular system, rests on a number of assumptions which it is impossible to verify. But 
then as much, I think, may be said of the explanation that would make the function of 
this system a branchial one, or a combination in various degrees of both. 

! Leydig is of opinion (110) that water passes by endosmosis into the body cavity. This, indeed, 
seems probable; for indigo-coloured water when swallowed (e.g. by R. vulgaris) almost instantly 
imparts a blue tint to the thick cellular walls of the stomach up to their outmost boundary. It can 
hardly be supposed that it goes no further, if the products of digestion do. It seems unlikely that the 
inner walls of these stomach-cells should be pervious to the products of digestion, and to water, alike ; 
and that the outer walls should be pervious to the former, and impervious to the latter. It has, how- 
eyer, been objected, that we never see the indigo-coloured water in the perivisceral fluid. But it is 
hardly to be expected that we should. When we look at the blue stomach-walls, we are looking at a 
colour produced by a depth of solution equal to that of one or two thick cells; whereas the coloured 
fluid, oozing out through the stomach-walls, would be presented to our eyes in films of almost 
infinitesimal thinness ; which would never be suffered to accumulate and so become visible, but would 
be at once broken up and lost, by the constant motion of the perivisceral fluid. Besides the blue tint 
after a time disappears from the cells. It seems more likely that this is due to the indigo-solution 
continuing its course through the cells into the body cavity along with the products of digestion, than 
to its parting company with these latter at the outer wall, and then alone reversing its course, and 
returning into the stomach. 

* If the vibratile tags be supposed to be open ciliated funnels, through which the perivisceral fiuid 
passes into the lateral canals, to be discharged through the cloaca, then we are met with the difficulty 
that this supposition would imply the frequent discharge of a fluid analogous to blood. But, on the 
other hand, if it were admitted that, in the perivisceral fluid, the products of digestion are largely 
diluted with water (see previous note), the force of this objection would be much weakened ; for the 
supposed difficulty would be mainly due to our having applied, to so simple a fluid, the name of such 
a highly organised product as blood. 
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The conclusion seems a lame one, and yet I fear that it is hardly possible to hope for 
a better, when dealing with an apparatus of whose structure we know so little ; one which 
we are unable to examine except with our eyes, and yet one in which we have strong 
reasons for suspecting that, on crucial matters of detail, our sight deceives us. 


P.H.G. on the Vascular System. 


[My opinion is,—as it was in 1850 (‘‘On the Anat. of Not. awrita;”’ Tr. Mier. Soe. 
Lond., iii. 98),—that the vascular system is a proper respiratory system, and that the 
lateral canals are proper branchie. The water enters at the head, circulates, and is 
poured out at the cloaca. I believe these three facts may be predicated of the entire 
class. Accessories to the process are: (1) the afferent tubules ; (2) the ‘gastric glands ;”” 
(83) the vibratile tags ; (4) the contractile vesicle. 

1. In so many species that I consider the arrangement universal, I trace up the 
canals to the funnel through which the head-mass constantly moves up and down. The 
canals never partake of this motion, and it is evident that they are attached to the wall 
of the funnel, which I presume to be perforated with minute orifices through which the 
external water constantly percolates into the afferent tubules. In many species these 
appear to be numerous, and they are seen to branch and to anastomose very irregularly 
into each other, forming single, double, or multiple canals, which run, sometimes nearly 
straight, but more commonly bent sinuately in various degrees, throughout the length of 
the animal. In Pterodina, (especially in patina and clypeata) the tubules ramify and 
spread into broad fan-shaped plexuses of flat laminze (which I consider tubular, and ciliate 
within), filling the wide triangular areas on each side of the mastax. Then they begin 
to unite again, and presently (in P. valvata especially), bending abruptly from the ven- 
tral to the dorsal side, form one broad and long pyriform sac which narrows to a long 
slender duct, and joins the esophagus one on each side, pouring the effete water into the 
alimentary canal, and ultimately through the cloaca, without the intervention of a con- 
tractile vesicle. 

2. The ‘“ gastric glands.”—The organs thus named have usually been considered as 
ancillary to the digestive system. But their evident connection with the aquiferous 
system in Pterodina makes this doubtful; and a number of other curious facts are 
observable, which confirm, more or less manifestly, this connection. 

Sometimes these organs take the form of large reservoirs of delicate texture and 
wrinkled surface, joined to the esophagus by long ducts, and affixed by threads (perhaps 
tubular) to the lateral canals, or to the lorica. In Metopidia solidus, each appears as 
an aggregation of saccules into a large three-sided and three-angled body, one angle 
passing up to the origin of the canal, and another by a long duct to the cesophagus, 
while the canal seems in some inexplicable way united with both. This, excessively 
slender at its origin, expands as it proceeds, becoming corrugate, till it attains a width 
almost rivalling the plexus of Pterodina patina, just before it enters the cloaca, without 
the intervention of a contractile vesicle. Yet, in some individuals, the contractile 
vesicle itself and its action are quite distinct. 

In Notholea acuminata the ‘ gastric gland”? much resembles the pyriform of Pter. 
valvata, with a slender duct to the long csophagus, and another duct from an outer 
angle leading down for some distance closely parallel with the lateral canal, and con- 
nected with it by a short transverse duct at each end. 

Cathypna luna has a structure somewhat like this; and, in a less degree, Metopidia 
rhomboides. 

Several species of Brachionus display anomalies in these organs. Thus in B. Bakert 
aud B. urceolaris each is a great wrinkled sae of very delicate tissue, and of retort-shape, 
at the end of along neck. In B. rubens there are two sacs on each side, united by a 
long sinuous duct. In B. Miilleri there is but one on each side, but it is cleft almost to 
the base into two varying portions. In all these the organs seem to have more or 
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less obyious connection with the expansions of the lateral canals. But, in one example, 
which I cannot distinguish from wrceolaris, the sac is, at its outer extremity, indefinitely 
expanded, fore and aft, and seems to merge into the length of the canal itself, which 
yet begins clearly in the wall of the head-funnel, and terminates normally in a con- 
tractile vesicle. 

On the other hand, in Asplanchna, the glands, which are small oval organs, are 
connate, on each side of the very long esophagus, remote from, and apparently quite 
unconnected with, the canals. 

3. Of the “‘ vibratile tags” I have little to say of direct observation. In Pterodina 
they seem to me wholly wanting. I judge it nearly certain that they are tubular, and that 
something is driven through them, whose course is fvom the lateral canal to the body- 
cayity.! Assuming that the function of the system is the separation of oxygen from the 
water, may it not be that the tags are reservoirs in which pure oxygen collects, and 
from which it is pumped into the perivisceral blood, while the hydrogen left pursues its 
course, perhaps to fulfil some oftice still, mechanical or vital ? 

4. Of the contractile vesicle, the normal position, form, structure, and function are 
well known.? But in the two largest species of Salpina, macracantha and eustala, there 
are two of these organs, of ample dimensions, one on each side, into which the com- 
paratively straight and thick lateral canals empty by trumpet-mouths. Strange to say, 
in the former species the “ gastric glands’ seem wholly wanting. 

In the great Asplanchne, the organ, though manifest enough, is very small; in 
Metopidia, as already mentioned, it is only now and then present; while in Pterodina, 
it is (according to my experience) invariably wanting. 

On the whole, then, I judge that Rortrera possess a well-marked branchial system, 
which has several striking parallels with that of the ANNELLIDA—the Lumbricide in 
particular.—P.H.G.] 


THE SETIGEROUS SENSE-ORGANS. 


The nervous system of the Rotifera is simple. It consists of one nervous ganglion 
situated on the dorsal side of the buccal funnel, usually near the mastax ; and sending 
out nervous threads to the eyes,® and to certain organs of sense, which have been termed 
antenn@ or tentacles as they are possibly tactile organs; but whose function is by no 
means certain. They consist of knobs or cylinders, which usually carry a bunch of fine 
sete at their outer extremity. Sometimes they are enclosed in tubular sheaths rising 
from the surface of the body; and at others their extremities le close to apertures in 
that surface, through which the set may be seen to protrude. The antenne are in two 
pairs. Of these the upper pair is invariably dorsal; and its constituents, though some- 
times widely separate,‘ are most frequently pressed close together,’ or fused into one.® 
The lower pair is to be found sometimes on the dorsal surface,’ sometimes on the 
ventral,’ and sometimes on the line between the two.’ In one case this lower pair is 
also fused together,!" and the creature has but two antenne ; both dorsal, and both on 
the median line. It is only necessary to add that, in many species, one or other pair 
appears to be absent ; notably the lower pair in all the Philodinade: but in some of 
these cases their absence may be only apparent; as the antenne are often reduced to 
minute setigerous pimples, and so can be easily missed. 

1 The perivisceral fluid, or blood, is surely neither effused from the body, nor augmented in quat.tity, 
sensibly. 

? Since a special reservoir would seem needless for the mere discharge of the effete water, an urinary 
office may belong to this bladder. 

* When there is only one eye it is generally seated on the nervous ganglion itself. 

* As in Asplanchna priodonta, Pl. xii. fig. 2c: Copeus spicatus, Pl. xxx. fig. 7: and Brachionus 
pricatilis (117). 

5 As in Syncheta pectinata ; Pl. xiii. fig. 3c. 6 The common case. 

7 As in Notops Brachionus; Pl. xv. fig. 1. 5 As in Meliccrta ringens ; PI. v. fig. 4. 

° As in Stephanoceros Eichhornii; Pl. iv. fig. 2. ' As in Copeus caudatus; Pl, xvi. tig. da. 
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side view, head Teeneted 
dorsal view. : 5 

side view 


side view, head motracted: 
side view, head protruded 
ventral view : 
obliquely ventral view 

side view 

extremity of foot, onl ea 
junction of foot and toe . 
ventral view 

side view 

ventral view 

side view 

rear view 

side view, head peoraded 
side view, head retracted 
ventral view : 

side view, head and foot Broeradedee 
side view, head and foot retracted . 
trophi 

dorsal view 

side view 

dorsal view 

side view 

dorsal view 

ventral view, head Potencled 
side view 

front view 

dorsal view 

ventral view, head an fone ietracted 
ventral view 3 

dorsal view, lorica folded . 
dorsal view 

dorsal view, head peteecre 
dorsal view 3 
ventral view, lorica . 
ventral view 

lorica, ventral view . 


MROQRQOAMHt HOHE HtTArmaaganaggqgagnganagagagnaaagaaga 








os & 3 . ‘ hs 
VIVONOUL d'9T VIVNOWINN d GT VLVAARTO dH1 VIVATVA d Cle 
Ly¥d dil OSSNL HI09 OSMNITAHAVLS HI0D 6 YNIAVL AWS SNUNTOD NOW Z 
SNTALAIGNV IS SANIAOTHI IF SNSNLAO Ie SNIvalasngdI 2 snxaTdaa' a1 
NICOWHLd ‘TUVATHDOD VITILAM VHOANOW saunT0d 


assoy ya qa a 
bac {uosonii a arent 


) 


Ps 


Pad a oa 
fox 
i . 
Nae Wig jee 
= ad 


— 


= 











la. 
10. 
le. 
1d, le. 


1. Pompholyx complanata 


” ” 
” ” 
” ” 


” 


2. Pompholyx sulcata 


2a. 
2b. 
2c, 2d. 


” ” 


” ” 


” 


3. Brachionus pala 


3a. 
3b. 


” ” 


” ” 


3c, 3d, 8e. op 


3f. 


” ” 


4. Brachionus angularis 


4a. 


” ” 


5. Brachionus rubens 


5a. 
5b. 
5e. 
5d. 


6a. 


” ” 


” ” 


6. Brachionus urceolaris . 


” ” 


7. Brachionus Miilleri 


Ta. 
7b. 
Tec. 
Td. 


” ” 
” ” 
” ” 


” ” 


8. Brachionus Bakeri 


8a. 


” ” 


PLATE XXVII. 


dorsal view, extended . 
dorsal view, retracted . 
front view 

outline of corona 


occipital and pectoral edges of lorica . 


dorsal view . 

side view 

front view 

trophi . 

dorsal view 

ventral view 

side view . 5 
lorice of three varieties 
male . a 
lorica, dorsal view 
lorica, ventral view 
dorsal view, extended 
dorsal view, retracted 
hind end of lorica 
end of foot . 

brain and eye 

dorsal view 

male 

dorsal view . 
extremities of lorica 
male 

penis and foot 
spermatozoa 

dorsal view. 

male 
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ile 
Qs 
3. 
3a. 
3b. 
3c. 
3d. 


4a. 
4b. 
4c. 
Ad. 


5a. 
6. 

6a. 
6b. 
6c. 
6d. 


Eretmia tetrathrix 
Eretmia trithrix 
Brachionus pala 

” ” 


” ” 


” ” 


4. Brachionus Doreas . 


” ” 


” ” 


5. Noteus quadricornis . 


” ” 


Notholea longispina . 


PLATE XXVIII. 


dorsal view 

side view : 

variety ; dorsal view 

variety ; ventral view 

male, side view 

male, dorsal view 

female egg 

dorsal view 

side view 

male, dorsal view 

male, side view 

vibratile tag : : 
dorsal view; to show viscera . 
lorica, dorsal view . : 3 F : 
lorica, obliquely dorsal view 
lorica, side view 

trunk, dorsal view 

trunk, ventral view 


top of lorica, ventral view; to show movable flap . 
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1. Notholea scapha . 


la. ” ” 

1b. ” ” . 
2. Notholea thalassia 
2a. “0 7 

20. p » 

Dc. 4 Yeo 
2d. y » 
3. Notholea acuminata 
Od. yy ” 

4. Anurea aculeata. 
da. a 4 

4b. Fe 9 

5. Anurvea brevispina 


5a. ” wy O 
6. Anurzea hypelasm 


6a. 5 3 

6b. 55 yn we 
7. Anursa cochlearis 
Ta. 4 9 

7b. H ” 

8. Anurvea serrulata 
8a. D » 

8b. . Kine 
9, Anuriea curyicornis 
9a. op ” 
10. Anurza tecta 

10a. cf 1 . 
10525; i . 
11. Eretmia cubeutes 
lla. + ” : 


12. Eretmia pentathrix 


PLATE XXIX. 


dorsal view, extended 
dorsal view, retracted 
transverse section 
dorsal view . 

lorica, dorsal view 
lorica, side view 
lorica, pectoral edge 
trophi 

dorsal view 

side view 

dorsal view 

side view : 
mastax and trophi 
dorsal view 

side view 

dorsal view 


ventral view, with eggs attached . 


transverse section . 
dorsal view 

side view 

rear view 

dorsal view 

lorica, dorsal view 
lorica, side view 
lorica, dorsal view 
lorica, side view 
dorsal view 
lorica, side view 
rear view 

lorica, dorsal view 
lorica, side view 
lorica, dorsal view 


PRA AARAAAARARRAAAARAARARARARRARARARAARAD 





: ine 
| we 


ee ——— 











fV9 VNIGSIATHA VS VIVAINIVV'Y VIVNINAIV NE VISSVIVHL NZ’VHdVOS'N'I 
VINLAUR VHXUONV SVILOULON Reps painea a 


/\ 








ile 


la. 
1b. 


le. 


1d. 


le. 


If. 


Pedalion mirum 


” 


Hexarthra polyptera 
Ccistes ptygura 
Seison Grubei . 


Drilophaga bucephalus 


Balatro calyus . 
Copeus spicatus 
Brachionus Miilleri . 
Brachionus angularis 


” ” 


PLATE XXX. 


side view . 
dorsal view . 5 
front view 3 5 : : : : 
side view (side limbs removed) showing viscera 
dorsal view, showing muscles. 
(1, depressors 
(2, elevators 
8, inner lateral limb (3, depressors 
\4, elevators 
(5, depressors 
(6, elevators 
Soventral limb (7, depressors 
; (8, elevators 
The ventral depressors (5, 5), of the outer 
lateral limbs, meet a similar dorsal pair on 
the mid-dorsal and mid-ventral surfaces; 
and the four together encircle the body. 
There is a similar encircling set of four 
(1, 1) belonging to the dorsal limb. 
ventral view, showing muscles a 5 of 1 
9, ventral longitudinal muscles for retract- 
ing head 
side view, showing muscles . 5 a go ylat 
10, dorsal longitudinal muscles for retract- 
ing head 
11, right depressor of dorsal antenna 
12, circular muscles of the neck 
13, right depressor of chin 
male, dorsal view . : 4 G 7 3 18h 
male, side view : 5 5 F F 6 ele] 
dorsal view - (after Dr. Schmarda) 
head, dorsal view, showing hooks . : Bel 
female, retracted; side view 
male, extended; side view 
trophi 


HHA ey 


a, dorsal limb 


y, outer lateral limb 


+ (after Dr. Claus) 


(after Prof. 
Vejdovsky) 
(after M. Ed. Claparéde) 


side view ; attached to Lumbricutus | 


ventral view 
side view. 

ventral view 
dorsal view ‘ 5 
aperture for lateral antenna 
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PE ROU EEE: 


OR 


WHEHREL-ANIMALCULES. 


The accompanying Titles have been prepared 
to enable those who wish it to bind the Text and 


Plates in separate volumes. 


IN TWO VOLUMES. 


TEXT. 


LONDON : 
LONGMANS, GREEN, AND CO. 
1886. 


All rights reserved, 





THH ROTIPERA ; 


OR 


WHEEL-ANIMALCULES. 


BY 


C. T. HUDSON, LL.D. Canras. 


ASSISTED BY 


P. H. GOSSE, F.B.S. 
WITH ILLUSTRATIONS. 


IN TWO VOLUMES. 


TEXT. 


LONDON : 
LONGMANS, GREEN, AND CO. 
1886. 


All rights reserved, 


Cxecam mihi in cunctis fidem haberi haud postulo; id tantum optans, ut 
continua indagatione ac studio mea aliquando confirmentur, aut me a vero aberrasse 
demonstretur. Perscrutatoris vel exactissimi, et quamvis summam adhibeat, 
attentionem fugere aliquando quedam possunt; et casus nonnunquam fortuito 
nobis offert, que intensissima sexpe cura frustra quesivimus.—J. BasTEr. 


C’est dans les livres de la Nature, qu’on doit lire, quand on veut travailler sur 
l’Histoire Naturelle; mais on ne peut pas y lire, quand on veut. I) faut des lieux, 
des saisons et des circonstances favorables pour faire des observations nécessaires. 
Quelques fois 4 la vérité on peut aider A faire naitre des circonstances heureuses, 
mais plus souvent il faut que le hazard nous serve-—REAMUR. 


(Ee ROU Pies 


OR 


WHEEL-ANIMALCULES. 


BY 


Cc. T. HUDSON, LL.D. Canras. 


ASSISTED BY 


P. H. GOSSE, F.RBS. 


WITH ILLUSTRATIONS. 


IN TWO VOLUMES. 


PLATES. 


LONDON : 
LONGMANS, GREEN, AND CO. 
1886. 


All rights reserved. 


Those viewless beings, 
Whose mansion is the smallest particle 
Of the impassive atmosphere, 
Enjoy and live like man: 
And the minutest throb, 
That through their frame diffuses 
The slightest, faintest motion, 
Is fixed, and indispensable, 
As the majestic laws 
That rule yon rolling orbs. 
SHELLEY. 


Qui curiosus postulat totum suze 

Patere menti, ferre qui non sufficit 

Mediocritatis conscientiam sue, 

Judex iniquus, estimator est malus 

Suique natureque; nam rerum parens, 

Libanda tantum quie venit mortalibus, 

Nos scire pauca, multa mirari jubet. 
GROTIUS. 


tie WARE 


¢ Maths 
| R f' rh 


VRE 
' Aes 








DEC 27 1968 | | 
YAN 2.3 1981 | 





moe be 
Feta eons 


Iyied beptebes beara Hh 
tebe #4e bek-w coined " 1 


eases Ta 
rae , Heist 
% ese teracnces age nsetst iste staat 
Serato Leriiedeetactrae eset eeep 
Bibs sire dee sitaslocttte hi Kotsisteteritesace'ustisiteic’ 


veneer beat paola 
i bahretten ei iiet iar 
at shoal 

when iVhehadttsbesal le 


Sa de a 


Paes 


eae 
Siro anat 


eaten 
ne erin 
sy 
owsewp icine 


ye 
thebodeted sear car ope 
apaacves tot ara! 


Sentlecaey 

bebe rery erin’ 
seigiatae besayey 
thet Oe eaten, rot ot 


Lr Seeder ie bio the Cpr 
ah Sartre partite ete teeteeicpatat ida too7h i , 
niet weaniotu ea ties siden hs fy pba tet . 
wamaads: zip wes intt Se agts fete Hie Bartoli gs: ia, rgtvi 
anal ny i wierd Pan Isat Se eohir seep 
a) * (‘} ee estar Mees rs htaeetet lesredoreneba ba Pet 
; Neeitete teat rtin 
reeflius i rl plcer cpa ctent tt 
Sheet iden eer a tee 
wear tinpeat Todt ine! babs nbs vince ek era cst chert pelea 
Ptettates es west totes delet 


‘ 
pee me 
ng deaans Hott its 


tales 

ue ! shaeheas * 

a Pirieitgle pe aisie we Leirepesinen 
“> igiees 


is 


goo aves Pelee 
pa ae 
eiibest 


Wisuedinit antes 
POR eahram cenit pt ie 
Frise stetet ayn bet 
Mitibtoe at aeatetebtrenestt 
Hebb ted tua tt 
seal 


fibmatte 
raat 
Bares 


STH Se 
8” Af Ind ord pated ppc 


asst 
Rate 


iene y, 
Bae 
{Cite Senteistte 


eh eke its 
Ba katti bette 


“ piers 


Bites hls ot 


seinen cites 
nd is 3 Ratatat 
(elasthepe drat edie , 


* 
1 


# ecverke f 


ba et ste od 


1ra¥¥) 
BS aesapi Tor et! Cob yet 
HeLa eh ee 


etietet sietant tty 
ee tart hate 
} mires 


pet ond tbshsdtps je kl) 
revere 
, + hes rr bts hat 
singe testy : 
if i atts 
ie Phas usar eat uct 
aes ny Tonsta pas 


Nokona 

ae t oie 
asap Rr thy 
etre 


rreveverers 


rin hr buat 
ty bee 


Craters 
‘eer 


sia 


SH. 


ia aK 
sb es cht beget 

iweb sag vt ee 
Aft Meshes br tshshe yal 


os 


a ortints 
Re RT OT 
fissuront s dspicheeget teat Io 
latentetharsaceotg liters ates 
te ad x Fe y 


eae eet 


Wear hy re 
aye 


Corinna? 

" te 

abe yee 
tinh 

wea peee 


SO ian ae . 
nla Bol 6 Beises ite be: 0 ane ge 
hate feritadia agate 
Sispusplat * 
* Bire h tries 
pists cre 
; A STR 
ieielte! mn ‘ 
hisvey iis 
eoamtatt 





